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IN a very interesting article printed 
Spark Lengths. on another page, Mr. E. G. Acheson 
compares the relation between the spark in air and the 
electromotive force required therefor when the condenser 
is employed as a means of accumulation. It may perhaps 
be insisted upon by some that the employment of the 
alternating current in connection with a condenser may 
lead to results other than those which would have been 
obtained from the source of continuous current. How- 
ever, the results as they stand are interesting, and a com- 
parison with those obtained by other experimenters will 
be instructive. 





Electric Railway THE alleged accident on an electric 

“ Accidents.” railway in this vicinity, by which a 
woman is said to have become paralyzed by an electric 
shock, stil! continues to call forth communications in the 
daily press and in other journals. The weight of testi- 
mony of those who are competent to judge, who have 
gone over the ground and examined the circumstances, 
leads to the inevitable conclusion that no accident due to 
anything in connection with the electric equipment of the 
railway was possible. In a forcible article published in 
the Long Islander, Mr. A. Livingston Bogart, who lives 
upon the line of the road, details the result of his ex. 
amination, and states his conclusion to be, as we have 
already intimated, that there are no possible means of 
the passengers obtaining an electric shock, 





The Art of Electric IT has been the work of electricity 
Welding, during the past fifty years to intro- 
duce many changes and effect many revolutions in the 
arts and sciences. Some new arts it may claim for itself, 
and one of these is electric welding, the first appliances 
for which as an everyday industry we illustrate this week. 
In time electric welding will be one of the most important 
of electrical applications, for nothing will stand in its 
way save the difficulties that may naturally arise in ad- 
justing old conditions to the unfamiliar methods, Al- 
though the idea seems to have lurked in minds electrical, 
the practical development of the art announced by Prof. 
Elihu Thomson about two years ago came to all asa 
welcome surprise. It was in facta quaint realization of 
Lord Bacon’s remarks on innovations in general: ‘‘ What- 
soever is new is unlooked for; and ever it mends some and 
pairs others.” This new process of welding will, we be- 
lieve, not only be adopted in many branches of metal 
manufacture as a great boon, but its facile mending and 
pairing will greatly recommend it to the wire maker and 
the -weary lineman. 


ase 


Telegraph Service Ex- THE returns from Chicago show that 

traordinary. the telegraph business there in con- 
nection with the meeting of the Republican National 
Convention far exceeded anything else of its kind. The 
special work handled during the sitting of the convention 
totaled up in the neighborhood of not less than 10,000,000 
words. The Western Union Company handled an extra 
600,000 words daily for ten days together, and, all told, 
had about 600 or 700 men employed in taking care of the 
convention reports. With such statistics before us, it is 
hard to believe that there was but one operator in the con- 
vention that nominated Lincoln in 1860, and that at 
Grant’s renomination in 1872, fifteen were equal to the 
task of notifying the country. Nowadays the work is so 
important as to demand the best talent, and such men as 
Col. Clowry and Mr. W. P. Phillips are themselves on the 
ground to marshal their forces «nd direct the proceedings 
at the key. The enormous figures quoted are an evidence 
of the great value of the telegraph at such times of public 
interest, when every corner of the land is swayed by the 
same feelings and awaits in feverish excitement each item 
of news. 


Primary Batteries for AS Mr. Alfred Shedlock remarks in 
Domestic Lighting. his paper on the O’Keenan battery. 
read before the New York Electrical Society, there are few 
subjects which are better caleulated to arouse the skepti- 
cism of the eleetrician than the announcement of a pri- 
mary battery for electric lighting. And yet we see con- 
stantly accessions to the number of batteries designed for 
this purpose. For those which are palpably calculated to 
rob the public, condemnation cannot be too strong; but 
when an: honest attempt is made to bring the primary 
battery into a larger scope of usefulness it certainly de- 
serves recognition, From the description of the O’Keenan 
battery it is evident that the inventor has not sought to 
find new materials, but has tried to make the most of old 
and well tried ones whose value and action is perfectly 
understood, His improvements, it will be noted, are prin- 
cipally in the methods for increasing the efficiency of the 
ordinary gravity battery and in apparatus for maintaining 
its action constant for long periods of time without atten- 
tion. The inventor, wisely, does not claim for his appara- 
tus the ability to generate current cheaper than it can be 
furnished from a central station, but he seems justified in 
asserting that there are situations in which electricity in 
small quantities can be profitably supplied from a properly 
organized primary battery. The details of the battery are 
very ingeniously worked out. 





Locating Underground NOTWITHSTANDING the care with 
Faults. which underground conductors can 

be laid, instances may arise in which “ grounds” will 
develop in time, and it becomes then of the utmost import- 
ance to be able to locate the weak spot quickly and con- 
veniently. There are, of course, many ways in which the 
ground can be located, but a convenient method is evi- 
dently one greatly to be desired, and such a one is that 
described in our columns this week by Mr. A. E. Kennelly, 
electrician of the Edison laboratory. Incidentally to the 
purpose for which the instrument is adopted, Mr. Kennelly 
points out the very remarkable relation which exists 
between the deflection of a magnet needle and its distance 
from the conductor carrying the current. Thus Mr. Ken- 
nelly proves that a very simple rule can be employed, which 
when memorized may be of considerable value on many 
occasions, While it is not claimed that the instrument 
under the existing conditions can locate the break abso- 
lutely, it still affords considerable gain in time and expense 
from the present method of locating faults, and hence it 
has a distinct field of usefulness. But, as Mr. Kennelly 
points out, the difficulty in the way of absolute location 
of the break is only due to the presence of the iron 
pipe in which the conductors are enclosed. If this 
pipe were of insulating material, the location could be 
made absolutely. The article also presents a curious fact 
which seems worthy of attention. It is generally supposed 
that the interposition of a mass of iron in the path of mag- 
netic lines of force, no matter of what origin, acts asa 
shield to the space beyond, the lines of magnetic force 
being concentrated in, or cut off by, theiron, Mr, Ken- 
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nelly points out, however, that the magnetic indications 
of the instrument are in no way influenced by the presence 
of the iron pipe surrounding the conductors, and the ques- 
tion may be asked : What are the conditions under which 
this generally-supposed shield action no longer exists? As 
an explanation, we need only point out that the shielding 
action of the iron is due to its greater conductivity of mag- 
netic lines of force than that of air or other bodies, and 
that in a conductor surrounded by iron pipe the iron which 
replaces the air does not shield the external space, but, on 
the contrary, allows the lines of force a freer passage than 
if the iron were not present, as the iron is evidently a bet- 
ter conductor of magnetic lines of force than the air. Ac- 
cording to this explanation, the presence of the iron pipe 
ought to increase the effect upon the instrument, but the 
reason why this is probably not so is that the mass of iron 
interposed is so small as to make the increase of effect in- 
appreciable, 





Protection from Danger- THE ease with which the efficacy of 

ous Currents. Mr. Delany’s protective device de- 
scribed before the American Institute of Electrical Engi- 
neers can be tested, left little doubt that we should soon 
hear of some experiments made in this direction. We re- 
produce elsewhere the results obtained by two English 
electricians who have tried the device, and found that un- 
der the conditions described, about one-third of the cur- 
rent was shunted around the body, leaving two-thirds to 
pass through the body. From this they have come to the 
conclusion that the device does not meet the object for 
which it was intended, and that it would be hazardous to 
employ it asa reliable safeguard. We cannot, of course, 
undertake, without more extended experiments, to ques- 
tion the truth or error of this conclusion, but it seems that 
the experimenters have overlooked the point to which Mr. 
Delany specially drew attention; and thatis, as the author 
of the device, he stated distinctly that, while he did not 
suppose that it would shunt even the largest part of the 
current around the body, it might still in many cases 
change what would have otherwise been a fatal shock into 
one which would cause only a temporary inconvenience. 
And this view, we think, tends in a measure to be con- 
firmed by the experiments made. It seems only fair to 
admit that, as just pointed out, a reduction of one- 
third in the strength of what might otherwise be a fatal 
current may render the same, if not barmless, certainly 
of very much less danger. 


Street Railways as In- ONE of the features that has not as 

vestments, yet attracted much attention from 
the public in connection with electric street railways is 
the effect that electricity will have on that class of invest- 
ment. It is the claim, and every result thus far reached 
justifies it, that an ordinary road operated with the over- 
head or direct system shows an economy of 40 per cent. 
as compared with a similar road using horse traction, 
while there are the incidental advantages of higher speed, 
little wear of track, no running expenses during strikes 
and immunity from epidemics. Under such circum- 
stances, it is imposible that street railway stocks can long 
remain unattractive to the investing public. ~ If our read- 
ers would take the trouble, as we have, to look into the 
question of the standing of street railway enterprises and 
their earning capacity, they would be surprised not only 
at the general stability of the business, but at the rareness 
of financial difficulties in it, and the steadiness with which 
fair dividends are maintained, A street railway may 
not bé a “‘ bonanza,” but it is at least a property whose 
productiveness it is hard to impair and whose manage- 
ment every stockholder can judge of with his own eyes 
daily. Some of the shrewdest financiers in the country 
have shown their appreciation of the value of street rail- 
ways by securing control of several in our largest cities, 
but the same feeling is not yet generally manifested 
among those who have hitherto scrambled for railroad 
bonds in Wall street. The great railroad systems of the 
country, whose stocks are snatched up eagerly by 
trustees and small capitalists, are subject to a thou- 
sand adverse influences, and suffer from short crops, 
depressed markets, inter-State legislation, granger attacks, 
the shifting of industries, deadhead travel, bad weather 
and the like, which one way and the other render almost 
certain the payment of only a small percentage on the 
amount invested. Besides, the competition for the better 
stocks has long since rendered them a dear purchase, 
Now, in the case of street railways, the traffic is of one 
kind and regular, and a man can find out for himself 
pretty closely what is affecting the income or the expen- 
diture, and if, with all the opportunities of personal in- 
spection, he is unable to tell whether it is the right time 
to buy or sell, he is assuredly safer out of the investing 
business altogether. We may be wrong, but we are will- 
ing to stake our reputation on the opinion that before 
many years have passed it will be at least as easy to raise 
forty million dollars for street railway enterprises as it 
is for Reading or any other such railroad operation. And 
when the time comes, if indeed it is not here, the change 
will have been wellnigh wholly brought about by the 
adoption of electricity for street railway traffic through- 
out the country. We fail to see a safer form of invest- 
ment anywhere than electric railways well equipped and 
well manned, 
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NEW BOOKS. 
TELEPHONE TROUBLES AND How TO Finp THem. Mil- 
waukee: C. H. Haskins & Co, Papet, 32 pages. Ten 


cents. (Fourth edition.) 

This is in its way a remarkably valuable little book, and 
it is hard to think of one that could be more useful to the 
telephone *‘ trouble” man. There is not the slightest at- 
tempt at fine writing, nor is there any specifically elec- 
trical information ; but every page is full of points. The 
man who can stand an examination successfully on the 
contents of the pamphlet is fit for his position, while he 
who cannot intelligently grasp its simple principles and 
rules had better stay out of telephony. The author, 
whoever he may be, has our hearty compliments on his 
work, which will do much to give peace to the telephone 
superintendent and satisfaction to the telephone sub- 
scriber, 

MunicipaL Licutina, By Fred H. Whipple. Detroit, 
Mich,, 1888. 200 pages. Illustrated. Paper, 75 cents. 
Some time ago Mr. Whipple was engaged as secretary of 

a special committee of the Detroit Common Council ap- 

pointed to examine and report upon the feasibility of the 

city owning and operating its own electric light plant. In 
response to his inquiries he received a large amount of in- 
formation, which was first carefully digested for the com- 
mittee and has now been further elaborated in the present 
book. One section of the work relates to the various 
leading systems, and is doubtless of interest to city 
authorities uninformed on the subject, though of 
little service to electricians. There is another section 
on underground wires, which also has its interest 
though it contains nothing new. The remainder of the 
volume is devoted almost entirely to statistical data from 
about 225 towns and cities where electric lights are used 
for street lighting, and this we take to be information 
which will be most heartily welcomed by all connected 
with the electric light industry. Under the head of 

‘Municipal Lighting,” Mr. Whipple includes a number 

of cities that are operating their own plants, such as Bay 

City, Mich.; Lewiston, Me.; Hannibal, Mo.; Paris, Ill. ; 

Madison, Ind.; Huntington, Ind.; Aurora, IIl.; Easton, 
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Fia. 1.—APPARATUS FOR DETERMINING SPARK LENGTH. 


Pa.; Faitiield, Ia. The results are, as far as can be judged 
from the reports of the authorities, highly satisfactory, 
and there is no doubt that the number of places owning 
their own plants is destined to increase rapidly. 
Another section, ‘‘The Contract or Rental System,” 
embraces about 150 towns or cities where local com- 
and furnish 


panies are in existence street lights 
under special contract, for shorter or longer periods. 
A very interesting chapter is that which deals 


with ‘‘The Distribution of Light,” and discusses the 
tower and other methods. Now that Wabash, Ind., one 
of the first places to adopt the tower system, has deserted 
its earliest love and has begun to light its streets with in- 
candescents, it is interesting to note that froma great 
many cities come enthusiastic testimonials as to the suc- 
cessful distribution of light by the tower system, although 
in some instances it has been deemed necessary to intro- 
duce supplementary mast-arms, Some of the opinions 
given are to the effect that the best results wih towers 
are to be looked for only in suburban districts, It appears 
that about a score of places are now employing incandes- 
cents for street purposes, but no reports are made from 
them, 

What we have said will indicate that this book will be 
of great value to all who are investigating the subject of 
municipal lighting. It was time that some one undertook 
such a compilation, and it will at once find its place. 

THe Dynamo: How IT is MADE AND How To UsErr. F. 
M. Kimball & Co.: Boston, Mass, Illustrated. Paper, 
79 pages. Price, 50 cents. 

This pamphlet has been issued by a firm of electrical en- 
gineers for the information of those who are intrusted 
with electric light and power apparatus. It does not give 
any details as to the mechanical principles of dynamo 
building, but explains the nature of the apparatus and the 
way to handle it, in very simple and understandable lan- 
guage. The illustrations are numerous, and will in a great 
many instances be found valuable by dynamo men and 
others who wish te instruct themselves in regard to the 
circuits within the machine and the methods best to fol- 
low in general wiring and construction. A good effect is 
produced by the use of heavier type in emphasizing spe- 
cial points. 


The Influence of the Condenser on Disruptive Dis-| the spark lengths and the investigation of the influence of 


charges. 





BY E. G. ACHESON. 


While investigating some troubles in an arc light cir- 
cuit recently I was led into a series of experiments on the 
subject forming the title of this communication, and 
while the method of experimentation was rather crude, 
the results obtained are, I think, of a value sufficient to 
warrant my presenting them to the public. 

For the experiments a direct current of an E. M. F. 
suitable for the work was not at hand; so an alternating 
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one was used, connections being made to the street mains 
of an electric light plant, the E. M. F. on the circuit being 
1,000 volts. 

A special transformer was used, having five terminals, 
the primary forming a portion of the secondary circuit. 
One of the terminals was connected direct to one side of 
the experimental working circuit, while by means of a 
switch, either one of the other four could, at will, be con- 
nected to the other side of the circuit. By this arrange- 
ment four E. M. Fs. could be had, as desired. and. for 
convenience of expression, I will term these different 
connections circuits, and number them 1, 2, 3, 4, in the 
order of their E. M. Fs. 

In order to determine the E. M. Fs; of these circuits, I 
made a series of fifty measurements of each, using Law’s 
method for direct currents. The condenser was made of a 
plate of glass with tin-foil on each side, and was found to 
have a capacity of .00282 microfarad, and answered ad- 
mirably for the work, 

The condenser being placed in the circuit, would, upon 
opening the circuit by means of a key, hold a charge of a 
value dependent upon the potential of the terminals of 
the transformer, at the moment of opening, and by suit- 
able connections this charge could by discharged through 
a galvanometer, and its exact value determined. 

This operation of charging from the transformer, and 
discharging through a 10,000 ohm mirror galvanometer, 
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was repeated fifty times for each of the four circuits. Of 
the fifty determinations of the E. M. F. of each circuit, 
the highest value obtained was assumed to be the true one 
for its circuit. 

By this method I found the four circuits to have the 
following E. M. Fs. : 


Circuit No. 1...... re eee os geen ha Os hs secs ae 580 volts 
a No. 2:.... ne Wels b Gaus BUKS Wiwebe de Udbh acds 110 * 
“ Ne a i i a 1,690 * 
“ Gi papell se RD 5 ail yaaa ah RR i a i 2,114 * 


The transformer was built for 2,000 volts, with 1,000 
volts in the primary circuit. My results showed a litule 
over that amount. 

Having now the data necessary for plotting the E, M. 
Fs, of the circuit, work was directed to the measuring of 
















the E, M. F. and condenser on them. 
Three condensers were made as before described, and 
carefully measured. The capacities were : 


Condenser BE Ce V i eee sd oe sc evres pits ose .0018 microfarad. 
Ms: Dos. sccteeeeiaweblassta> .0¥e .00219 ee 
” WE Mins chesnebsdeeet sos.vucbhnee 00282 - 


The working circuits without a condenser were found 
to have a capacity of .0004 microfarad, and when work- 
ing up the measurements this capacity was always added 
to that of the condenser used. 

To measure the spark Jengths an arrangement of appa- 
ratus was used, as shown in Fig. 1, in which A and B are 
two points, mounted in the posts C and D, the latter being 
made so as to turn upon its centre. Pisa pointer at- 
tached to D; Sisascale; T is the transformer; Risa 
switch for connecting up either one of the four circuits; 
E is a switch used for opening and closing the experi- 
mental circuit ; Fis a fusible wire connection, to protect 
the transformer; K is a condenserand X a switch for 
opening the main line. 

The relative distances from D to S and A were as 15 to 
1, and the scale was graduated so that a movement of the 
pointer over one division moved the point A one one- 
hundredth of an inch; but owing to the size of the gradua- 
tion a movement of one one-thousandth of an inch could 
readily be detected. 

The mode of operation was, to first set the points so as 
to just touch each other, and note the reading of the 
scale ; after which the post D was swung upon its centre 
sufficient to draw A from B such a distance as to prevent 
a discharge occurring across the intervening space, upon 
opening and closing the switch E fifty times. A was 
then caused to approach B by steps of one one-thousandth 
of an inch, fifty ruptures of the circuit being made after 
each advance. When a discharge occurred, note was 
made of the scale reading, and the difference between it 
and the first reading was used as a measure of the spark 
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length. The true distance between the points would, of 
course, be the chord of the arc described by the point 4; 
but the distances were so small that this error was neg- 
lected, and the distance measured on the arc. Whena 
condenser was used, it was connected up between the 
posts Cand D, as shown in the figure. 

Measurements were made with this apparatus of the 
spark lengths produced by each circuit, first without a 
condenser, ané@ then with each of the three condensers, 
successively connected to C and D. The results ob- 
tained for the various conditions were : 





Spark lengths in inches.-—— 


Circuit. 1. 3. 4, 
Condenser No. 0....... .. .008 0085 .018 .025 
Condenser No. 1.......... 002 .018 .062 .145 
Condenser No. 2.......... 004 .027 .O80 177 
Condenser No. 8....:..... .005 .037 .103 211 


Fig. 2 shows the results obtained, plotted as curves- 
each curve being numbered the same as the condenser 
used to produce it, No. 0 being the curve determined with, 
out a condenser. 

In Fig. 3 I have plotted the curves by laying off the 
capacity of the circuit horizontally, and, as before, repre- 
senting the length of the spark by the ordinates. The 
four curves represent the four circuits, and are numbered 
accordingly. 

To determine whether the E. M. Fs. were influenced by 
a discharge from the magnetic field of the transformer, 
they were remeasured with a condenser having a capacity 
of .00077 microfarad. Ifa discharge occurred, the in- 
crease of the E. M. F. above the true value would be pro- 
portional to the discharge, and thé latter would be subject 
to the amount of current on the circuit, hence by decreas- 





ing the capacity of the condenser a Jower E. M. F. would 

result, 

The E. M. F’s. as measured were: 
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The E. M. Fs. of the first and second circuits are higher, 
and those of the third and fourth are lower, than those 
obtained with the larger condenser, but the differences 
are not greater than. would be expected under the circum- 
stances, and, as will be seen from the curves produced, 
their relations are such as to leave no ground for assuming 
a discharge from the field. 

I would mention that while the first set of E. M. Fs. 
was determined when the machinery in the laboratory 
and surrounding neighborhood was in motion, the second 
set of E. M. Fs. was measured under the most favorable 
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number of dielectrics, especially those used for insulating 

conductors in cables, and at the same time experimental 

work is being done on the determination of the part this 

phenomenon plays in the operating of underground cables. 
Oe > 0 


Relative Displacement of a Steam Engine and an 
Electric Motor for the Same Work. 





Certain demands arise in all communities as the latter 
develop, bearing a definite relation to density of popu- 
lation. The solitary individual on the desert island, who 
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RELATIVE DIMENSIONS OF ELECTRIC MOTOR AND STEAM ENGINE IN ACTUAL SERVICE. 


conditions, the machinery being motionless, In Fig. 4 I 
have plotted two curves, A and B, in each of which the 
ordinates represent the length of the spark, and the ab- 
scissee, the E. M. F., in B. A. units. 

The experimentally-determined spark lengths for each 
of the four circuits are the seme in both curves, and are 
marked with circles. 

Curve A was plotted from the E. M. Fs. as found with 
condenser No. 3; and curve J, from the results obtained 
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The Daft motor is one of 15 h. p. on the east-side circuit 
of the Electric Power Company, of New York,and is leased 
by Messrs. Snyder & Black, lithographers, of 92 William 
street, The steam engine which it superseded also appears 
in the illustration. 

Had it been necessary to include a boiler with the steam 
plant it would be gratuitous to point out the advantages 
obtained and the désagrémens neutralized by the change 
from steam to electricity. The hoisting of coal to the 
third floor, where the plant is situated, the removal of 
ashes, the provision for water supply, the cost of attend- 
ance, the heat, dust, noise and smell, the increased fire 
risk, quite apart from the excessive space occupied, tip 
the scale so decisively on the side of electricity that argu- 
ment is impossible. 

Drawing the contrast as favorably as may be for the 
steam-engine, that is to say, divorced from its boiler, as 
was the case, the comparison is still vastly in favor of the 
motor, for though the nuisances of supplying coal, remov- 
ing ashes, cost and noise of stoking and pumping, dust, 
gas, heat, in part, and fire-risk are consequently eliminated, 
there is still to be considered, besides the simple space 
occupied by the engine proper, attendance, noise, heat 
radiated from cylinder and pipes, and the spatter and odor 
of oil. 

The motor spares its patron each and all of these, and 
this least favorable comparison leaves a margin of advan- 
tage with it which can only disingenuously be ignored or 
questioned. 
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Thomson’s New Electric Welding Apparatus. 





For the last few months work has been actively pushed 
in the factory of the Thomson Electric Welding Company, 
at Lynn, Mass., in the perfection and standardizing of ap- 
paratus employed in the ingenious electric welding pro- 
cess of Prof. Elihu Thomson. 

This work has now so far progressed that the company 
is ready to supply machines for electric welding. and our 
illustrations show the new forms in perspective. We have 
already described the process in detail in these columns, 
and hence deem it unnecessary to repeat it. 

Fig. 1 represents what has been named the “ indirect” 
welding machine. In this an alternating current is sup- 
plied to a converting coil placed within the case, and fed 
from a dynamo at a distance, the high tension current 


stands political economists in such good stead, could him | being transformed into one of low tension and of large 


self clean out a spring if one supplied him with water, or 
dig a well with clam shells if his thirst had to be allayed 
from such a source, without a suspicion that it was wast- 
ing time for him to do it. He could enliven his nights 
with lamps evolved from fish oil and wicks made from 
the pith of trees, and construct and maintain pathways 
about his desolate domain without dreaming that his 
thought and labor might be better applied in other direc. 


from the small condenser having a capacity of .00077 mi- | tions. The advent of a second cast away would make little 


crofarad. 


or no change in this regard, and he would probably do much 


The curve C, in Fig. 4, is very nearly the mean of curves | as his predecessor ; but with such a contingency as the 


1 and B, and was calculated by the following formula : 
(KE. M. F.)* X Chargein coulombs _ a 
a 
where a is a constant for the dielectric, and d the spark 
length, 


incursion of a boat load of shipwrecked men, women 
and children, a change would be initiated, and it would 
begin to appear that many things of common necessity 
which each had heretofore done severally, might be 
obtained better, easier and cheaper if treated collectively, 


The charge being equal to the E. M. F. multiplied by ; leaving each man to devote himself solely to personal 


the capacity, the formula may be written, 
(E. M. F.)® X capacity Si 
a 
in calculating curve C, 135 was taken as the value of a, 
and d was in inches, the formula then being: 


(E. M F. 8 », ; - d 
—— a JX cope z= inches = length of spark in air, 


interests and matters which none could manage so wellas he. 

This is the process of development which bas evolved 
our system of public highways, of lighting, of water- 
supply, and sewerage. A later stage of the march is the 
distribution of steam from a central station for heating or 
power purposes, and this leads up to the advance post—the 
electrical transmission of power, of which the apcompany- 


Iam now engaged in determining the value of a for a | ing illustration is a striking example, 





volume. The front of the iron case carries adjustable 
clamps at the top, between which the pieces to be welded 
are fastened, and a crank at theright hand serves to screw 
the pieces into firm contact to effect the weld. By em- 
ploying the converter, the machine becomes very light for 
its power, so that it may be placed in any convenient loca- 
tion, more or less distant from the dynamo and engine. 
The machine illustrated is designed for moderately heavy 


1 AND 2.--THOMSON ELECTRIC WELDING APPARATUS. 


work, such as welding metal bars up to about two inches 
in diameter, 

The illustration, Fig. 2, shows the ‘‘ direct” welding 
machine combining both the dynamo and welding appa- 
ratus. As will be seen it consists of a machine having two 
windings on its armature. One of these windings gives 
an alternating current which is taken off by two wide 
brushes bearing against collector rings seen directly under 
the welding table. The alternating currents are led di 
rectly to the welding clamps and are under the control of 
the switches at the left-hand side of the table. 

The other winding on the armature is connected to the 
commutator placed at the front end of the machine, which 
rectifies the current for the excitation of the field mag- 
nets. By means of this arrangement, the strength of 
the welding current can be regulated to a nicety bv vary- 
ing the strength of the fleld megnets, which is accomr 
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plished by shifting the brushes by means of the handle 
attached to the brush-holder, which is provided for that 
purpose. 

This machine is designed for all kinds of light work; 
its capacity, however, ranging from fine wire to rods 2} 
inches in diameter. 

It has been found that the power required for the dif- 
ferent sizes varies nearly as the cross sectional area of the 
material at the point where the weld is to be made. 

By the use of these machines an endless variety of work 
can be performed, not only in welding pieces of like or 
different material, but also in shaping, bending, forging 
and tempering metals. Welding is destined to be one of 
the greatest of the electric arts. 

a ee te + 
The Heisler Plant at Wabash, Ind. 


The Heisler incandescent plant for the illumination of 
the city of Wabash, Ind., was completed during the month 
of June. One hundred and thirty-two lights of 30 c. p. 
have been placed one at each intersection of the streets. 
The circuits extend over an area of 12 miles of streets, 
No. 8 wire being used throughout, The street fixtures 
are directly attached to the poles, in substantial fashion, 
supported by iron castings made for that purpose, each 
light being at the height of about 12 feet above the 
ground, Fig. 1. 

Wabash was the first city in the United States to adopt 
the tower system for the illumination of the streets. Some 
time ago, however, a change was thought necessary and 
improvement sought in the direction of better distribution 
of light by using a greater number of lights of small candle- 
power at a regular and suitable distance from each other, 
thus obtaining an equal amount of illumination in every 
part of the city, no matter how remote from the centre. 

A number of prominent citizens formed a vompany for 
the purpose of supplying the city and commercial and 
private circuits from one central station by incandescent 
light of the Heisler system. The steam plant which had 
been used for the arc lighte on the tower, consisting of a 
45 h, p. engine and a 50h. p. boiler, was turned over to 
the company and has proved sufficient to supply not only 
the street illumination over the whole extent of the city, 
but also a plant of about 200 lights of 20 and 30 c. p. for 
stores and private residences. This demonstrates plainly the 
financial strength of the new enterprise, considering that 
the entire energy of the steam and electric plant is utilized 
for lighting the streets and side-walks with satisfaction to 
the tax-payers, and enough capacity is left to light the in- 
terior of the commercial part of the city. Fig. 2 is a street 
view, and Fig. 8 shows the location of the lamps, 

The change from tower lighting to incandescent must 
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naturally have had a strange effect, and it is interesting 
to take note of the statements made in regard to the suc- 
cess of the new illumination under the first impression 
received from it. The Wabash 7imes writes on June 15 
as follows: ‘** Wednesday evening, when but few citizens 
were expecting it, the electric light was turned on. The 
contractors completed their work Wednesday afternoon, 
and decided to surprise the citizens by illuminating the 
city without notifying anybody of their intentions. Opinion 
was varied at first as to the merits of the light. A num- 
ber seemed ‘surprised because the light differed from the 
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Fic, 1.—HEISLER Street Lamp Post. 


old system, which proved such a failure. But a large 
majority of the citizens hailed the change with enthusiasm 
and delight. There is no denying of the fact that the present 
illumination is a great improvement over the tower plant 
as used by Wabash for nearly, if not fully, eight years, 
The Heisler light is suitable for both street and indoor il- 


Wa 
9 





wi ' 
. = | 
‘ 

' 


2 


lumination, and the large number of lights now used in- 
sures a more thorough illumination of the city than could 
possibly be attained by the other plan. Last night a rep- 
resentative of the Times, accompanied by Secretary Bogue 
and Councilmen Hipskind and Crane, drove all round the 
city and visited streets that were formerly as dark as Egypt. 
At present there are but few localities not lighted. In 
many places the dense shade trees interfere very much 
with the light, but on the whole the change is a decided 
improvement, and one that will be greatly appreciated by 
the citizens,” 





Induction on Telephone Wires. 


To the Editor of The Electrical World: 

Str: We have a telephone line 7 miles long on the same 
poles with electric light wires. Is there any way we can 
overcome the induction? The telephone is useless in its 
present state when the electric light current is on. 

RIVERSIDE, Cal. SUBSCRIBER. 


ANSWER.—You can overcome the induction by using a 
return wire in place of the eartb, and keeping the two 
=~ os a distances from the electric light circuit.— 





oe 
Okonite Wire in England. 





American electricians have for some time past become 
familiar with the good qualities of okonite insulation, 
and it is now a pieasure to find that the material has won 
a standing for itself abroad, thus adding to the list of 
American electrical specialties that figure in our export 
trade. The London Electrical Review has just published 
au interesting article on the subject, in which it ex- 
presses the opinion that it is likely to be ‘“‘ used largely 
for such positions and_ places where most insu- 
lated wires have hitherto proved failures.” A very 
interesting portion of the article is that which quotes Dr. 
Jobn Hopkinson, in an analysis which confirms otbers 
made in this country. The statement is as follows: ‘‘ As 
regards the electrical and mechanical properties of 
‘‘ okonite,” an exhaustive report by Dr. John Hopkinson, 
F.R.S., gives some information. The specific inductive 
capacity of the material is found to be 4.6, slightly higher 
than the usual value given for gutta percha. The insula- 
tion resistance of the several samples was uniformly high, 
and tests taken at varying temperatures showed that it 
was affected in a greater degree than ordinary rubber. 
For instance, the tests of one sample gave 

at 60° F, 7,587 megohms per stat. mile; 
* 75° F. 3,810 _ . " 
figures which correspond nearly with the coefficients 
given in the company’s own table for the effects of tem- 
perature. Numerous tests were also applied by Dr. John 
Hopkinson to see if mechanical distortion and distention 
had any effect on the insulation, but no deterioration en- 
‘sued. Dr. Hopkinson in his report remarks: ‘“‘It has, of 
| course, been impossible to ascertain the durability of the 
| insulation when exposed for a long time to the air. The 
only test which has been made to ascertain whether the 
contact of foreign substances has any deleterious effect 
on the insulation is the following: Ten feet from B ceil 
were immersed in colza oil for four days ; exposed to 
the air for one day and then tested; the average rate 
of loss during five minutes was .00035 per second, corre- 


CHEisteR’s System) 


Leeper . 
i Wasi LIGHT 
TAST ATION.) 


FIGS. 2 AND 3.—STREET LIGHTING, HEISLER INCANDESCENT SYSTEM, WABASH, IND. 


sponding to an insulation resistance of 8,386 megohms per 
mile, proving that the material had in no way suffered.” 
The tests given by Dr. Hopkinson are remarkably good, 
but the results obtained by him are best given in his own 
words : ‘‘ Summary.—Shortly, my te:ts on these samples 
of Mr. Smith’s insulated conductors prove that the insu- 
lation is practically perfect, both for high and low po 
tentials: it is at least equal to the best G. P., and that the 
insulation will stand very rough handling and a consider 
able temperature without injury, indeed, with a quite in 
significant reduction of the insulation resistance.” 
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The O’Keenan Primary Battery, and its Application 
to Domestic Electric Lighting.* 


BY ALFRED SHEDLOCK,. 


Considering the recent history in this country and in 
Europe of most of the new primary batteries and the 
schemes for producing electric lights by such means, I 
should not be surprised that the announcement of the sub- 
ject for this evening’s discourse called forth many con- 
tumelious remarks, and that few envied me the task I had 
undertaken of laying before this Society yet another pri- 
mary battery. I believe that most eiectricians, upon gen- 
eral principles, disparage the application of primary bat- 
teries to electric lighting, holding that all such schemes, 


where zinc is the material oxidized or consumed, must | 


necessarily prove futile when compared with the produc- 
tion of electricity by means of dynamos and steam mo- 
tors, because of the vast difference between the prime cost 
of zinc and coal. 

Iam free to admit that I have always been dubious on 
this question, when taking into account the trouble and 
annoyance incurred in maintaining primary batteries in 
working order, but when Mr. O’Keenan, of Paris, brought 
out a battery of Daniell elements, that would give a large 
constant current and was automatic in its action, I ac- 
cepted the fact that a practical solution of the problem 
had been reached, and hope before I leave you to-night to 
bring some of you to this way of thinking. Of course it 
is not claimed that this battery will produce electric lights 
as cheaply as they can be produced on a large scale by the 
use of dynamo-electric machines, but that in many cases 
it will compare favorably with small isolated plants with 
steam engines as the prime motors, and that it has a field 
of usefulness in many places where steam engine plants 
are inadmissible. 

The O’Keenan battery has for its principle of operation 
a constant supply of a saturated solution of sulphate of 
copper in contact with the negative electrode, the main- 
tenance of a solution of sulphate of zinc of constant den- 
sity in contact with the positive electrode, and a constant 
supply of fresh water to carry off the impurities of the 
battery, and to reduce the sulphate of zinc solution toa uni- 
form density, the three fluids maintaining their proper 
relative positions in the battery by the differences in their | 
specific gravities; and this is very cleverly carried out by 
automatic means, as I will now endeavor to explain. 

I will first call your attention to Figs. 1 and 2, which | 
show this new battery in perspective, set up with all the | 
necessary adjuncts complete, ready to supply current to 
the working circuit: A represents the primary battery 
resting on a suitable wooden frame; B B' the accumulators 
on a Shelf at the lower part of the frame; C is the water- 
supply pipe, and D an automatic commutator for direct- 
ing the current of the primary battery to the different sec- | 
tions of the accumulators ; Eis an overflow or discharge | 
pipe for conveying away the waste products of the bat- | 
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front of the tank, which will be am 


a horizontal section of one end of the battery. 


ing all of the cells with the exciting fluid, and allows the 
sulphate of zinc to escape from the cells when it has at- 
tained a higher specific gravity than that of the sulphate 


of copper solution. 
The front of the tank is composed of a — of glass to 
s not absolutely 


enable the interior to be examined. This 

necessary, and in ordinary practice will not be used, being 

replaced by a water gauge or a strip of glass let into the 
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sides of the frames. I might here mention that all of 
the wood work used in the battery is thoroughly satur- 
ated with paraffine. ' 

The upper edges of the sides of the porous sheaths 
are below the surface of the top fluid or water, and their 
lower edges, which do not quite reach to the troughs g g,.are 
below the surface of the sulphate of zinc solution at the 
bottom of the tank, thus connecting the interior of the 
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FIG. 1.—-THE O’KEENAN PRIMARY BATTERY. 


purposes of observation. 
The construction of the cells is shown in Figs. 3 and 4, 
hich represent, respectively, a longitudinal vertical, and 
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ply sufficient for all | porous sheaths to the upper and lower parts of the front 


channel d. The zinc plates ii are placed in the porous 
sheaths, and, by means of connecting wires dipping 
into mercury cups in the strip f, are joined to the con- 
necting wires of the lead plates of the adjoining cells 
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FIGS. 2, 3, 4, 5, 6 AND 7.—DETAILS AND CIRCUITS OF THE O’KEENAN PRIMARY BATTERY 


tery, and F, a mercury trap for governing the flow of the 
sulphate of zinc from the battery. 

_ All the Daniell elements, together with a box contain- 
ing crystals of sulphate of copper. from which a constant 
supply of the excitant and depolarizer is obtained,-are 


ment. The number of cells in one battery will vary ac- 
cording to the work to be done. In the battery under 
consideration there are twelve cells, the elements or parts 
of which are held in a wooden frame, which, with the box 


the tank, with the exception of a narrow channel at the 


front thereof. This channel provides a means for supply- | 
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paper read before the New York Electrical Seciety, June 27, 
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wooden frame a is divided into compartments by the| in the ordinary manner, so as to place all of the cells 


wooden partitions bb and front strips, ¢ c, these strips 
being so arranged as to leave open vertical slits in the 
compartments through which the fluids in the front chan- 
nel d have free access to, or are in free communication 
placed in a large tank, preferably made of stone or ce- | with, the positive and negative electrodes contained in 


the compartments or cells. 


To the sides of the partitions b b are attached the plates 
of lead e e, provided with conducting wires bent to 
dip into mercury cups in the strip of woed f, form- 
containing the sulphate of copper, occupies the whole of | ing the upper front edge of the frame, as shown in Fig. 
In each of the compartments is placed a porous 
sheath composed of a light wooden frame, open at the 
sides and at the upper end and having 4 trough g at the 
h h covering the 


bottom, and sheets of poroys mate 


composing the battery in series. 

The box j containing the crystals of sulphate of copper 
is provided witha front slit 7, through which the sulphate 
of copper passes to the front channel d as it is dissolved. 
All dirt due toimpurities in the zinc plates i é is precipi- 
tated therefrom and is collected in the troughs g g, from 
which it may from time to time be readily removed by 
means of a long-handled scoop. 

The chemical action of a sulphate of copper and zinc 
element is so well known that it would only 5 supereroga- 
tion to go into that question now, and it only remains for 
me to show in what manner the active materia! is supplied 
to the battery and the by-prcducts removed therefrom to 

enable itto produce a ccptinucus exrd pnifoimm current 
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and to describe the means employed therefor. Remem- 
bering the principle involved, of maintaining a satu- 
rated solution of sulphate of copper. between a bottom 
layer of sulphate of zinc and a top layer of pure water, 
and bearing in mind that the sulphate of copper has free 
access to all of the cells but is prevented from. getting to 
the interior of the porous sheaths by means of the top 
layer of water and the lower layer of sulphate of zinc, 
and that the sulphate of zinc formed inthe porous sheaths 
has a means of escape therefrom and is replaced or diluted 
in the sheaths by the pure water which is free to enter 
them at their upper ends,—it will be readily seen that so 
long as this condition of things endures, the battery will 
produce its steady, uniform current until the whole of the 
zinc has been converted into sulphate. And this may be 
for months, as large plates of zimc can be used in this 
form of battery. Referring to Fig. 5, will be seen 
that water from the supply pipe C the up- 

r part of the tank thre the pipe k, which is 

ocated a little below the surface of the top layer 
of water, and that the branch 1 of the discharge pipe E 
has its end on a level with the upper surface of the sul- 
phate of copper solution and passes out at the side of the 
tank in such a position as to determine the height of the 
water. This pipe / allows the exeess of the water which 
enters through the pipe k to escape, this excess carrying 
with it the dirt and impurities from the sulphate of cop- 
per, which ascends to the surface. The sli in the front 
of the box j is embraced between the upper and lower 
surfaces of the sulphate of copper solution, said solution 
being kept saturated by the dissolved sul of copper 
oes through this slit. The vertical me Zz 
up through the bottom of the tank is ected 
small tube n, which dips into the mereury contained _ 
the trap F. The latter is A agicn se with an overflow pipe 
n'. located a little above the surface of the mercury. 

The functions of these parts of the battery will probably 
be better understood on first explaining in what manner 
the battery is set to work. Having all the parts arranged 
in position as before described and the tank filled 
with water, a solution of sulphate of zinc, of a 
higher specific gravity than that of a saturated solu- 
tion of sulphate of copper, say about 1.32, is gently 
poured in the bottom of the tank in sufficient quantity to 
cover the pipe m and to fill the porous sheaths. Sulphate 
of copper is then placed in the box j, which, on dissolv- 
ing, issues from the slit j', and, acting on the surface of 
the sulphate of zinc outside of the porous sheaths, by its 
excess of weight over that of the water in the porous 
sheaths, it forces the sulphate of zinc up into the porous 
sheaths. A small stream of water continually flowing 
through the pipe k prevents the sulphate of copper ever 
rising above the mouth of the pipe J. 

The pipe n is so adjusted in the mercury of the trap F’ 
that the pressure due to the height of the mercury above the 
bottom of the pipe m equals the sum of the pressures of a 
column of saturated solution of sulphate of copper meas- 
ured from the bottom of pipe n to the top of the solution 
in the battery and the height of the layer of water in 
the upper part of the battery. 

Now, as the battery works, metallic copper is deposited 
on the lead plates ee and an equivalent quantity of zinc 
from the plates i i is converted into sulphate in the porous 
sheaths, which, attaining a higher specific gravity than 
the solution of sulphate of copper at the outside of the 
sheaths, descends to the bottom of the tank, and rising 
above the pipe m, displaces the sulphate of copper therein. 
There being now a greater pressure in the pipes m and n 
than the mercury can trap or hold back, the sulphate of 
zinc passes up through the mercury and escapes out of 
the pipe n'. In this manner the sulphate of zinc is got- 
ten rid of as fast as formed, its density in the porous 
sheaths being maintained constant by the fresh water 
fluwing in at the upper end of the porous sheaths. 

The battery, after having been started, should prefer- 
ably be allowed to continuously discharge at an uniform 
rate, charging storage batteries which are employed tc 
receive and store the continuous discharge from the 
primary battery, and from which the supply of electric- 
ity may be had as required for lighting or other purposes, 

As it is generally desirab'e to have a higher E. M. F. 
than thatof the primary battery, the accumulators are 
charged in parallel and discharged in series, One way 
in which this may be done. is shown in the diagram view, 
Fig. 6, the arrangement here being made to charge the 


Fic. 1.—THE EpIson GrouND DETECTOR. 


accumulators in two sections alternately, represented by 
B B', P B representing the primary battery, p the work- 
ing circuit, and 0 a double switch which directs the cur- 
rent of the primary battery to either one or the other of 
the sections of the accumulator. When the arms of the 
switch occupy the position shown by the full lines, the 
section B is receiving the charge; and when it is moved 
into position indicated by the dotted lines the section B' 
is being charged. 

As it is necessary that the sections of the accumulator 
be equally and uniformly charged, an automatic commu- 
tator of the form shown at Fig. 7is employed for this 
purpose. This commutator consists of a double trough r 
pivoted in a box r' on a line with the dividing wall of the 
compentenents of the trough. Circuit closing points tt 
carried by the trough and arranged to dip into mercury 
cups formed in the edge of the box r'. A nozzle or: ther 
device is arranged to supply water to the trough at any 
desired rate, but alternately to the two compartments. 
This is accomplished by means of counter weights s' s' at- 
tached to the trough, and by the adjustment of which 
the trough is caused to oscilate regularly as one side is 
filled and overbalanced by the dropping water. The box 
r' is provided with a discharge pipe u to carry off the 
weter emptied from the trough, 

According to the E. M. F. of the current it is desired to 
have in the working circuit, the accumulator will have a 
proportionate number of cells, arranged and charged in 
more than two sections if necessary, the number of cells 
in each section being limited by the size and number of 
cells in the primary battery. 

1 may state that a pri 


battery of this t i 
12 cells is adapted to charge 4 y. ype having 
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each of the sections. With two sections it will give an 
available daily supply of electricity of about 126 ampére 
hours at 16 volts. When arranged to charge 3 sections 
of 4 accumulator cells each, about 84 ampére hours of 
current is obtained at 24 volts. Such a store of electricity 
will su 15 12-candle power incandescent lamps, using 
8 watts per candie, for 3 hours, or a less number of lamps 
for a proportionate by greater number of hours. The cost 
of the zinc and of the copper sulphate less the value of the 
copper deposited is about 50 cents per day, or at the rate 
of about 1 cent per lamp hour. 
a 


The Edison Ground Detector for Electric Light Cir- 
cuits, 


BY A. E, KENNELLY. 

It is a matter well known to electrical engineers that the 
difficulty of locating the position of a ground in electric 
light circuits varies directly, other things being equal, with 
the weight or cross section of the mains. In other words, 








Fig. 2.—THE EDISON GROUND DETECTOR. 


an error in the determination, which would represent a 
displacement of the ground from the true position to the ex- 
tent of 10 feetin mains whose sectional area is 5,000 circular 
mils, would, under similar circumstances, induce an error 
of 200 feet in mains of 100,000 circular mils cross section. It 
consequently follows that in most cases of grounds in 
mains of considerable size, the location cannot be 
carried out practically to anything approaching the 
degree of accuracy that it would be desirous to attain. 
Thus, while a localization to the limit of one hundredth of 
anohm accuracy generally requires considerable time, 
care, experience and calculation, such an error would 
involve a displacement of 100 feet in mains of 100,000, and 
of 200 feet in mains of 200,000 circular mils section. The 
consequence is that in all such cases the slow process of 
digging and disconnection has to be resorted to, first by 
ascertaining between which pair of safety-catch boxes the 
ground lies, then by sinking a hole in that half section, 
next in the quarter section, and so on until the final tube 
is arrived at. Much time and labor would therefore be 
saved if some practical method could be devised of detect. 
ing directly from the surface-level the position of the 
fault. 

The telephone has been tried, and is still sometimes em- 
ployed, in connection with an induction coil carried over 
the pipe line, while a current from a few cells of battery 
is passed through the mains in that section; but so far as 
has come to our knowledge the success attained by this 
method has not hitherto been very great, partly from the 
great delicacy of the telephone, which is liable to confus- 
ingly pick up and miogle induction currents from other 
neighboring corductors, and partly for the reasons that 
are about to be given, 

With the object of solving the problem more satisfac- 
torily Mr. Edison instituted at his laboratory, experiments 
which have resulted in the use of a device, which though 
not yet capable of locating definitely the position of a 
ground in a main, may materially economize the time 
and labor expended in the subdividing sectional process. 

The principle employed has been nothing more than the 
deflection of an ordinary magnetic needle by the magnetic 
force of a current passing beneath it. 

The extent to which this principle can be adopted—that 
is to say, the limit of the ground resistance, which can, 
under ordinary circumstances, be so detected from the 
surface of the street above, is easily capable of estima- 
tion, 

We may first observe, and the fact is frequently of great 
practical utility, that the vertical distance which must 
intervene between a long horizontal conductor in the mag- 
netic meridian carrying a current and a small pivoted com- 
pass needle above it in order that the needle shall be de- 


cells of the accumulator in’ flected through an angle of 45°, is approximately in centi- 


——— 
a 


a 


metres (about 30 centimetres to the foot for practical pur- 
poses) the number of ampéres that the conductor steadily 
conveys. Thus if a long horizontal wire in the magnetic 
meridian carries a current of 30, 40, or 50 ampéres then a 
short compass needle placed vertically over it would be 
deflected approximately 45° from its normal position 
parallel to the wire, at elevations of 30, 40, or 50 centi- 
metres; 7. e. 12, 15, or 20 inches respectively above it. 

As this at first sight appears to be an infraction of the 
law of inverse squares of distance applying to electro- 
magnetic action, the proof of the proposition may not be 
out of place. 

Let X! OX in Fig. 1 represent a long (in theory in- 
finitely long) horizontal conductor placed in the magnetic 
meridian, and let n be the pole of a small magnetic needle 
vertically above the point O by the height h (centimetres). 
Let the wire convey a steady current of strength c in ab- 
solute measure. Then the pull which any very small ele- 
ment of the wire da, such as that in the figure at the 
distance x from O and v from n, will exert on the pole n 
is, by Ampére’s law, equal to the length of the element 
multiplied by the strength of the current and divided by 
the square of the intervening distance. ‘That is, the ele- 
ment of force 
dx.c_ dzx.c 
“eh a 
But this force d F' will be exerted at right angles to the 
vector v, or in the direction n q, and the horizontal com- 
ponent of it will be that fraction of d F represented by the 
cosine of the angle pnq ; that is, by the sine of the angle 
rn dx, represented by 4 in the figure ; that is, by the ratio 
of h to v, so that the element of horizontal force 


h h 
v 





as = 


dx. e fa ¢ 

CH= Re X= He 
The total horizontal force acting on n will be the sum of 
all the forces due to the little elements like d x all along 


the wire ; that is, in the language of the integral calculus, 


+ co 
H=ch f pak + tel 
—o h* + a*)? 
This becomes, on integrating : 
2¢ 
n= ke 
Suppose now that this H, being the deflecting 


force on the needle, the directing force of the 


earth’s magnetic field is Ht. Then the needle will deflect 
until a position of equilibrium between of these two forces 


is attained, that is until H cos » = at sin ~, where 


is the angle of deflection. Or, 
H 
——- = fan @. 
zt 
O 2c 
r, —=————- = {an @. 
zt h 


Now if g be 45° its tangent is 1 and we have 


Ss 


: the earth’s horizontal component, varies between 


k= 


different places, but is practically constant for one 
place. It is about 0.17 for New York. In Mr. Edison’s 


laboratory (galvanometer building) at Orange, | ' is 0,189. 
The current c being in absolute measure must be divided 
by 10 if given in ampéres, so that the equation becomes: 
2¢ 
=-—— (k= 1.18 6. 
h 17’ orh = 1.18 ¢ 
That is, for practical purposes the height / in centimetres 
G 
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Fic. 38.—THE EDISON GROUND DETECTOR. 


is the current ¢ in ampéres approximately. 
where tt has a different value the true formula is; 
2¢ 
0 
Ft tan ¢. 

From this it follows that a current of about 60 ampéres 
flowing through an underground main ion the magnetic 
meridian would deflect a needle at the surface, two feet 
above, 45°. As it would generally be impossible to work 
with so large an intermittent current flowing through the 
ground from the main, and as it would be quite unneces- 
sary to have so large.a deflection as 45°, we can suppose 
that 5° shall be a good and reliable deflection to eraploy, 
and we have from the preceding equations : 

__ A tan 5° 
a my 

That is to say, a current of 44 ampéres in the magnetic 
meridian at two feet would deflect the needle 5°. Sup- 
posing, as is generally the case, that the wire is not laid in 
the magnetic meridian. Then the needle must be brought 
parallel to the wire by the aid of a smail controlling mag- 
net. In so doing it may be necessary to increase the direc- 
tive force on the needle by 50 per cent., and therefore it 
may take as much as 63 ampéres to produce 5° deflection. 
That is, however, a safe limit. 

If a supply of current be available at a potential differ- 
ence of 100 volts, then this current of, say 7 ampéres, can 


At any place 


= 4.5 amperes. 





JuLy 7, 1888 


THE ELECTRICAL WORLD. 


7 








be produced through a ground of 14 ohms resistance, and, 
consequently, 14 ohms would be the limiting resistance of 
a ground that could be detected from the surface level 
above the tube, with 100 volts E. M. F. 

Experiment seems to show that the iron pipe inclosing 
the mains does not reduce the deflection produced by the 
current to any serious extent. Consequently it might be 
expected that if acompass needle were carried above the 
surface over the mains and a periodic current of 7 or 
more ampéres were sent regularly through the grounded 
main, free at the distant end, then the deflection of the 
needle from its position of rest (under weak artificial con- 





Fic. 1.—THE GIBSON STORAGE BATTERY. 


trol), parallel to the pipes, would serve to indicate that the 
ground was still ahead of the observer; while the cessa- 
tion of the current would indicate that the ground had 
been passed and that the current had left the main. 

The instrument constructed for this purpose is shown 
in Fig. 2. A compass box swung on gimbals contains 
two light, strongly magnetized needles, m, mg, i, m4, 
rigidly connected by ua thin aluminium strip that also 
serves as pointer over a graduated dial. By this means 
the moment of inertia of the needles and pointer is small 
and its movements are quick. The whole is {clamped at 
the lower end of a stick held in the hand. A small con. 
trolling magnet to bring the needle parallel to the line of 
tubes has generally to be carried on a clamp above the 
needle or laid on the ground near it. 

It is found in practice, however, that the surface indi- 
cations of the needle are largely vitiated from the fact 


that the escaping current does not enter the ground di- | 


battery shown in the engraving, Fig. 2, which embraces 
two cells, and is capable of furnishing current for a small 
lamp to be used in examining internal cavities of the 
body, for cautery, and other medical purposes. It can 
readily be charged from a primary battery if desired. 


The Application of Electric Motors to Mining. 


ground all along. and thus diminishing in strength as the 
current quits the pipe, as shown by the arrows g and h. 
Hence, supposing that the current flowing from 
A to G.throvgh -the main is 7 ampéres, and 
that the part returning via c and a is 4 ampéres, 
while the currents via d and eare1 and 2 ampeéres, re- 
spectively—-then the effect of the currents in the tube as 
a whole will be only tothe extent of (7-- 4) or 8 ampéres on 
the compass needle above ¢; while beyond the ground, 
over ¢, there will be an effect of 2 ampéres. Owing, | and Motor Company has been devoting its attention is 
therefore, to the conductivity of the iron pipe, the effect | that of mining, in which a grand opportunity is afforded 
of the main current on the needle is found to be materi- | for the utilization of waste water powers in regions where 
ally reduced, and instead of finding a critical point at | all other energy is costly to obtain. We have already 
which the main current definitely ceases the observer is | given details of the plant that is being put in for the dis- 
led to a greater or less distance past the ground by the | tribution of power electrically at the Big Bend of the 
diminishing currents of e and f. 

There can be no question, however, that if the pipes 
were of earthenware, or if they were not in metallic com- 
munication at their junctions, that the instrument 
would, within the limits of resistance and current above 
mentioned, be quite successful; and it has at least this | 
merit under existing circumstances, that, so soon asa 
hole is dug and the covers of a connection-box are removed | 
so as to disconnect the iron tubing, the instrument will cer- 
tainly indicate whether the periodic current in the main is 
passing that point or not; that is to say, whether the | 
ground is passed or beyond, without disconnecting or | 
touching the mains themselves. And since the needle | ; 
can now be brought close to the wires, a very much | , 7 


A field of work to which the Sprague Electric Railway 
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ii 
smaller current and, consequently, a ground of very much | i Ci | 


higher resistance, can be detected than could be hoped for 
from the surface level. The result is that the labor and 
delay of soldering and unsoldering mains 1s in all cases 
avoided. In fact although a specially made ins!rument 
has its advantages in swiftness and precision, any ordi- 
nary pocket compass will serve if a current passed and 
interrupted alternately every ten seconds be available 


through the main; so that, if at present the instrument | 


cannot be made to give reliable indications from the sur- 
face above ground, it will at least prove a valuable adjunct 
to the means the workman has practically at command 
for removing grounds from mains. 
——_——__++ @ e+e 


Incandescent Lamps for Boiler Inspection. 


Mr. E. Blass, a German scientist, has used an incan- 
descent lamp for actual inspection of the inside of boilers 
under steam. A thick glass tube was introduced through 
a stuffing box, a small incandescent lamp was lowered 
into this, and lighted by means of a smail battery. By this 
means the whole of the boiler was lighted up, and could 
be inspected through a thick glass plate inserted in the 
boiler. 





><. > +s - 


The Gibson Storage Battery. 





We have already illustrated in the past various forms of 
storage battery devised by Mr. Charles D. P Gibson, of 





this city, and the accompanying illustrations represent 


i 
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Fic. 2.—THE GIBSON STORAGE BATTERY FOR DENTAL USE. 


Feather River, Cal., and we illustrate on this page an- 
other similar enterprise about to be undertaken by the 
company. An installation proposed for Arizona _ will 
handle 150 h. p., distributing it over a circuit of eight 
miles, for a mine and smelting works. On the big Com- 
stock section, electric motors are to be employed in the 
new Nevada mill. At present, this mill, which has 20 
| stamps, isrun by a Pelton impact water-wheel, 11 feet in 
diameter, using water under a head of about 650 feet, de- 
rived from the ditch of the Virginia and Gold Hill Water 
Company. Itis now proposed to take the water after it 
j}has driven this wheel, lead it down the Chollar shaft 
to the level of the Sutro tunnel, where it will have about 


1600 feet head, and there drive another’ 11-foot 
diameter Pelton wheel. The underground installa- 
tion will consist of five machines, and_ the 


| power will be transmitted to the mill at the surface, about 
12,000 feet, through a g-inch copper cable, and electric 





APPLICATION OF ELECTRIC MOTORS IN WESTERN MINING. 


rectly, but spreads itself in both directions along the iron 
tubes and in that way acts upon the needle for a certain 
distance, much in the same way as when in the main 
within. 

Thus, if Fig. 3 represent an iron pipe containing the 
mains, and G is the point at which the main is in contact 
with the tube, then the current there leaving the main 
generally divides into three parts, one returning to the 
source of supply along the pipe and the ground in vicinity, 
as shown by the arrows a, b, c; a second part may be sup- 
posed to enter the ground direct, in the immediate neigh- 
borhood of G, as indicated by the arrow d; while the re- 
mainder will continue to flow along the outside of the 
pipe in the direction of the arrows e and f in search of 


the latest forms made by the Gibson Electric Company. ) motors will then utilize it to drive the mill, which, as en- 


Fig. 1 shows the cell which has been adapted for the pur- 
poses of electric lighting, power and street car work, and 
similar purposes. In the construction of this cell the 
active material is not, as usual, situated on the outside of 
the positive plates, but is inserted in cavities within the 
plate. By this arrangement, it is claimed, the cells can 
be charged and discharged at a very high rate without 
deterioration; and, the active material being entirely in- 
closed, no dropping off or short-circuiting can take place. 
In view of this fact the care required and the expense of 
maintenance are said to be very much reduced, Several 
sizes of these batteries are now built. 

For the use of physicians the company has designed the 


larged. will have 60 stamps, 30 pans, etc. The consump- 
tion of water will be regulated to the power required to 
drive the mill, and it will undoubtedly be very much less 
with the 60 stamps than it now is with 40. As the water 
bas to be bought, this will probably prove a substantial 
economy. That this will be a success may be inferred 
from the fact that at Silver City, Idaho, a Sprague motor 
is operating a 50-stamp mill four miles away from the 
water power that drives the generating dynamo. These 
stamps, as we stated a short time since, have forty drops 
a minute and a dead lifting weight of 6,000 pounds to a 
battery, the total energy required being 75 horse-power. By 
this plant the manager of the mill saves $90 aday op 
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haulage alone. Some idea also of what may be done in 
converting non-paying mines into highly profitable ones, 
may be formed from the instance in New Zealand, wherea 
gold mine has been rendered valuable by transmitting the 
power to it from a waterfall by electricity in an air line 
over the top of an intervening mountain 2,000 feet high. 
Of course there are various classes of work to be done by 
the motors besides stamping, and one of these we illus- 
trated recently in the electric hoists built by the Sprague 
Company for a mine at Aspen, Col. 





Delany's Safety Device for Linemen. 





BY ©. W. 8. CRAWLEY AND H. NALDER. 


A short time ago Mr. Delany read a paper before the 
American Institute of Electrical Engineers on the protec- 
tion of the human body from dangerous currents, and 
suggested the use of metallic wristlets and anklets, 
all four of which were to be joined by a_ wire. 
Thinking it would be well to determine how far 
this method really afforded protection, we recently 
made a few rough experiments on the subject. Round 
each wrist was wrapped a strip of tinfoil 7.5 cm. wide, 
and this was bound on a with a piece of copper .wire; the 
wrists were well wetted with salt water, and an excep- 
tionally good contact was thus obtained. The palms of 
the hands were placed on metal plates in earthenware 
dishes, which were then filled with water containing com- 
mon salt, so that the palms of the hands were wetted, but 
not the backs. The hands were kept asstill as possible the 
whole time on the metal plates, so as to avoid any varia- 
tion of surface, and, therefore, of resistance, and switches 
were arranged so that the current could be put on toeither 
the metal plates or the wristlets. 

It was required to measure the following: x the re- 
sistance of the body apart from skin resistance, y the skin 
resistance of a hand, and z the skin resistance of a wrist. 
The measurements were made by a delicate voltmeter 
used as an ammeter. Used in this way its constant came 
out .05 milliampére per degree, the total E. M. F. applied 
being measured by another voltmeter. The first E. M. F. 
used was 18.5 volts. Four measurements were taken— 

(a) Left hand to right hand, 

(b) Left hand to right wrist, 

(c) Left hand to left wrist, 

(d) Left wrist to right wrist, 
the resistances in these cases being respectively 2 + 2 y, x 
+Yy+2,y + 2%, e+ 22, from which, of course, it is easy 
to get the values required, the last measurement being 
taken merely as a check. Five sets of readings were 
taken with 18°5 volts, and five more with 11 volts. The 
hand resistance, as might be expected, fell considerably 
with time, begining with 1,000 and falling to 395; z, how- 
ever, rose from 770 to 1,165, which may be accounted for 
by the skin drying to some extent under the wristlets, 
though when the latter were taken off the skin was still 
found to be very appreciably damp. In each set of ex- 
periments the measurements were taken as quickly as pos- 
sible one after the other, so as to prevent change during 
the set. The mean values found, with 18.5 and 11 volts 
respectively, were 2 = 675 and 930 ohms, y 
695 and 470 ohms, z = 785 and 1,035 ohms. 
Bringing these figures to bear on what would 
occur in practice it comes to this: the current enters 
at the hands and gets through to the inner tissues; arriv- 
ing at the wrists it has two paths open to it, one through 
the body, with a resistance of about 800 ohms, the other 
through the short-circuiting wire + twice the skin resist- 
ance of the wrist (or 2 y), which is somewhere between 
1,600 and 2,000 »>hms—that is, it would at best only re- 
lieve the body of about } the current; while in actual prac- 
tice, with the skin comparatively dry, we should be sorry 
to trust to it to do as much as this. One further negative 
result may be mentioned, With 18 volts, and the current 
on the two bands, the reading was 179 degrees; the two 
wristlets were then metalically joined together, and the 
current only rose to 180°, or 9 milliampéres, This last re- 
sult, though obviously not consonant with the resistances 
measured, was observed several times.—London: Electri- 
cian. 
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Balancing Armatures. 





To the Editor of The Electrical World: 

Str: The writer begs to differ with both Professors 
Thompson and Anthony in regard tothe effect of the 
dynamical moment on the balance of an armature. 

If the centre of gravity of an armature is in its axis of 
revolution, neither uniform nor accelerated motion cam 
affect the balance. This Prof. Anthony admits for uni- 
form, but denies for accelerated, motion. The error in 
both cases is probably due to the attempt to give physical 
conceptions to purely mathematical abstractions, the mo- 
ment of inertia and the radius of gyration. If the motion 
is accelerated, the centrifugal pull at any moment varies 
only with the velocity, which does not enter into the equa- 
tion of balance, W, r, = W, r,: the difference of energy, 
ell (n} — n?), where p = radius of gyration, soos 
entirely towards increasing the vis viva of the mass and 
cannot have any effect on the balance, as its variable, the 
velocity, does not enter into the latter. 

To examine the evil effects of an unbalanced armature, 
we will take a particular case, In the accompanying 


figure suppose that M,, M,, in the same plane passing 
through the axis represent the centres of gravity and 
masses of the upper and lower portions of an armature, 
r, andr, representing the respective radii, and M, being 
the resultant maes and centre of gravity. 

Two disturbances result from this arrangement : 

1. A couple of the value of 4 2* n* (M, r, + M, r,) X 


A C brings a strain on the shaft and tends to make the 
armature wobble. 

2. The armature in moving through an angle 180° from 
the position shown develops through the effect of gravity 
an energy equal to M, xX 2 D B=2 (M,1r, — M, 7%), 
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while in continuing to its original position an equal 
energy is required to raise its centre of gravity, making a 
total change of 4 (M, r, — M, r,), the resulting tendency 
being towards non-uniformity of motion. This may be 
called the gravity effect. 

If A M, is in line with C M,, case 1 resolves into a cen- 
trifugal pull in the direction A M,, introducing a bending 
strain with a bad effect at the bearings, while the gravity 
effect remains the same. 

The same reasoning, in a different form and with more 
complicated expressions, applies tc the general case where 
A M, and C M, are not in the same plane passing through 
the axis. Ww. 
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Orrick oF THE ELECTRICAL WORLD, t 
168-177 PoTTER BurLpinG, New York, July 2, 1888. 
Thomson-Houston Plants. 

Messrs. Curtis & Dean, Thomson-Houston agents in this city, 
report that they have sold a 30-light plant, 1,200 c. p., complete, 
to the Grand Island, Neb., Light and Fuel Company. The 
apparatus is now being installed. Another plant of, fifty incan- 
descents has been sold to Pardo, Velasco &.Co., of this city, 
for export to Mexico, to be installed ina sugar house. A plant 
of 30 lights of 1,200 c. p. has been sold.to the White Plains Gas 
Company, which is to be used in filling the street lighting con- 
tract recently secured by the company at White Plains. 





Edson Gauges. 

Mr. Jarvis B. Edson, 145 Broadway, reports that notwith- 
standing the universal complaint of dullness of business affairs, 
his orders for pressure recording gauges have lately exceeded his 
manufacturing capacity, and he has added to his plant and work- 
ing force. The National Transit Company bave just ordered 
fifteen additional instruments, making over fifty now in use on 
their lines, working up to a pressure of 1,500 pounds to the square 
inch, Orders from paper mills and electric light installations 
continue with gratifying frequency. 

Cotton-leather Belting. 

Mr. A. B. Laurence reports the following sales of patent cot- 
ton-leather beltipg for dynamo use during the past month to 
date: Nine 10-inch belts for the Asbury Park Elect:ic Railroa1; 
Bloomingdale Bros., 4th order; Kingston & Rondout, Schuyler , 
E. L. Co.; Paxtou House, Omaha, Neb., 2d order; Straight Line 
Engine ©o., 4th order; Edison Electric Ill. Co., Paterson, N. J.; 
Produce Exchange, 2d order; Postal Telegraph & Cable Co., 20 
belts: Jersey City Electric Light Co., 10th order; William 
Strange Co., Paterson, N. J.; Markham House, Atlanta, Ga.; 
Culver Depot, 20th street and 9th avenue, South Brooklyn; 
Ocean Grove Camp Meeting Association; P. A. Dowd & Co., on 
Sprague Motors; Excelsior Eteam Power Co., 5th order; Swift 
Chicago Beef Co., Jersey City; Thurber, Whyland & Co., 2d 
order; Walker & Kepler, Phila. 

The Callender Company, 
of Aldrich Court, reports an active demand for its wires and 
cables, and finds no cause for complaint from dullness of trade. 
I understand that there are now no less than 300 miles of their 
Trinidad wire up in this city for electric lighting circuits. 


Straight Line Engines, 

Messrs. Williams & Potter, the contractors at No. 2 West 
Fourteenth street, who are also the general agents for the Straight 
L‘ne engine, report a rapidly increasing business. They have just 
fitted up the St. George clergy house, on Sixteenth street, pre- 
sented by Mr. J. Pierpont Morgan to St. George’s parish, with 
two engines, boilers, etc., complete, for electric lighting; also 
installing the ventilating apparatus, and building the engine and 
boiler house. They have recently installed engine and dynamo 
at Fenwick Hall, Saybrook, Conn., the summer hotel lately pur- 
chased by Mr. E. 8. Stokes, of the Hoffman House; furnished and 
set two 75 h.p.engines and boilers for the Julien Electric Traction 
Company; one 50 h.p. engine and arc light plant for the new hotel 
at Arverne-by-the-Sea, L. I.; one 50 h. p. engine, boiler and com- 
plete steam plant for the Hon. Levi P. Morton, at his country resi- 
dence, Rhinebeck on the Hudson; one 50 h.p, engine for Mr. Archi- 
bald Rogers, at Hyde Park on the Hudson; one 50 h. p. engine 
at the paper mill of Louis De Jonge & Co., Tompkinsville, Staten 
Islaud ; one engine for Mr. E. C. Benedict’s steam yacht *‘ Oneida ;” 
also one for Mr. Stokes’ yacht ‘‘ Fra Diavolo;” one 75 b.p. engine, 
the fourth order, for the Produce Exchange; one 60 b. p. engine 
for the New York Club; one 50 h. p. for Everard’s baths, and 
one 80 h. p. for the country residence of Mr, ©. P, Hyntington, 


Throgg’s Neck, on the Sound ; and four 50 h. p. engines for 
Roanoke, Va. 
New Officers of the American Company. 

After various vicissitudes and trials, the American Company is 
again solidly entrenched and fortified, and preparing for a vigor- 
ous business campaign. The election of officers at the late meet- 
ing of the stockholders resulted in the choice of a very strong 
board as follows: R. N. Hazard, of American Loan and Trust 
Company, New York; Levi M. Bates, of L. M. Bates & Co., New 
York; H. 8. Hyde, President Agawam National Bank, Spring- 
field, Mass.; J. H. Bidwell, of H. 8. Collins & Co., bankers, Col- 
linsville, Conn.; J. W. Hinkley, Poughkeepsie, N. Y.; L. J. 
Fitzgerald, State Treasurer, Cortland, N. Y.; A. R. Brown, 
manager Electrical Development and Manufacturing Company, 
Boston; E. D. Jones, State Senator, Pittsfield, Mass.; W. H. 
Robertson, of Messrs. R. G. Dun & Co., Albany, N. Y.; David 
Prouty, capitalist, Spencer, Mass.; H.C. Adams, late treasurer 
American Company, New York; William J. Osborne, broker, 
New York; Edwards H. Goff, New York. Mr. R. N. Hazard 
was afterwards elected president, and F. M. Sowden secretary 
and treasurer of the company. The company has undeniably one 
of the best lighting systems in the world, and one which has never 
failed to win a good report for itself. It will still be heard from. 

W; T. H. 
———_—_—— 


|The attention of our readers is‘called to the new address 
of the New England office—178 Devonshire street, Boston.] 
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Branco OFFICE oF THE ELECTRICAL WORLD, \ 
178 Devonshire Street, Boston, July 2, 1888. $ 
Personals, 

Messrs. Frank J. Sprague and H. MclL. Harding, of the 
Sprague Electric Railway and Motor Company, were in this city 
last week. 

Mr. Lufkin, of the ‘‘C, & C.” Motor Company, has enjoyed a 
few days’ visit among friends and business acquaintances at the 
‘* Hub” during the past week. 

Mr. 8. A. Barton, of the Thomson-Houston Electric Company, 
who has been making his headquarters at the Western office in 
Chicago for some time past, is making a fortnight’s sojourn in 
Boston. 





The Thomson Electric Welding Co, 

This new corporation now has its factory fully equipped with 
all the requisite machinery and the necessary force of skilled 
workmen for successfully, as well as promptly, manufacturing 
the apparatus which has already brought the company into pro- 
minence. The numerous orders for electric welding apparatus 
which have been in hand for some weeks will be filled at an early 
day. A bandsome catalogue, illustrated with the company’s 
product, hes been printed, and is now being mailed throughout 
this country and abroad. The company’s factory is at Lynn, 
Mass., and its executive offices at Room 25 Mason Building, No. 
70, Kilby street, Boston, Mass. 

Another New Government Cable. 

Second Lieutenant William D. Wright has been ordered to 
Wond’s Holl to superintend the laying of the new government 
submarine cable between Wood’s Holl, Pasque Isle and Gay 
Head. The distant is about eight miles, and work is expected to 
begin at once. 

Electric Railway at Adams, Mass, 

The following is from the Adams Sunday Express : 

No event in the industrial history of North Adams has occurred 
for a long time of such importance to the town as the recent pur- 
chase of the Hoosac Valley Street Railway by the great electric 
light corporation of Boston, the Thomson-Houston Company, and 
C. Q. Richmond. Not that the road has not been well conducted, 
but the purchase of the property by a company of such wealth 
and influence as the Thomson-Houston means extensive improve- 
ments in many ways. The company propose to establish a large 
electric plant here and, as soon as the arrangements can be 
made, to utilize this force as a motive power in running 
the cars. The price which is said the company have 
paid for the road is $75,000, the buyers to pay a cer- 
tain amount down and secure the indebtedness. The 
present board of officers of the corporation are: Presi- 
dent, C. Q. Richmond; Vice-President, Eugene Griffin, of 
Boston; Treasurer, C. Q. Richmond ; Clerk, S. Proctor Thayer, 
Directors, C. Q. Richmond, 8. P. Thayer, Eugene Griffin, R. P. 
Clapp, of Lexington, and D. W. Monty, of Sandy Hill; H. A. 
Fitzsimmons, Manager. The company intend to carry out the 
original intention of the corporation with regard to the extension 
of the road to Braytonville, the Union and Maple Grove. This 
will be effected at an early date. Much credit is due to the presi- 
dent of the road, C. Q. Richmond, for the move which the Thom- 
son-Houston company have made in the matter, as it 1s due to his 
efforts that the attention of the company was’called to the matter 
and finally decided to make the move they have. 


A Remarkable Battery. 

There has been a steadily growing demand for the ‘‘ Samson” 
battery since its introduction into. this country—only a few 
months ago—by the Electric Gas Lighting Company of Boston. 
Col. Burnham says that on every day in the week his morning 
mail brings orders for the new battery from every section of the 
country. 

Electric Lighting at Quincy. 

The Electric Light and Power Company, of Quincy, Mass., at 
its annual meeting yesterday, elected the following-named offi- 
cers: Directors, John Q. Adams, W. G. A. A. Pattee, John R. 
Graham, John Cashman, James H. Stetson, William B. White, 
W. A. Stiles; clerk, Walter M. Packard; treasurer, Horace F. 
Spear. The company will probably begin to light the streets of 
the town this week. 

Electric Lights for Sullivan Harbor. 

The Boston Evening Transcript of June 28 contains the fol- 
lowing: ‘‘ The Sullivan Harbor Land Company is advertising for 
proposals for an electric light system for its property. Both arc 
and incandescent lamps will be required, and it is proposed 
to utilize the tidal currents, which run for four hours either 
way on each tide through a narrow gorge between Fall’s Point, 
Sullivan and Hancock Neck, within fifteen hundred feet of the 
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village street. [ts tide waters fill an immense arm of the sea, 
which runs up for three or four miles behind the village, and 
thousands of horse-power goes to waste, which it is now proposed 
to use, and by means of dynamos, run by motof wheels and aux- 
iliary storage batteries, light not only Sullivan Harbor, but Han- 
cock Point, Mt. Desert Ferry and Sorrento at one-third the cost 
of coal.” Sullivan town and harbor, Maine, named after Gen. 
Sullivan, of revolutionary fame, has reached an era 
that many bave expected; and it has exceptional advan- 
tages as a watering place. Situated at the head of this 
lovely bay there lies a region which, for its natural ad- 
vantages, is unexcelled on the coast. The sloping shore fronts 
Bar Harbor and the mountains of Mount Desert Island, which 
lie to the south in full view. On the right, Hancock Point, with 
its groves of cedar and clustering cottages, is seen, and on the 
left the celebrated Sorrento Peninsula. The drives through the 
woods and back of the harbor are especially attractive. The 
driveway gradually ascends to a point which is 950 feet above 
the sea. Several capitalists have commenced to improve this 
property, which extends from the water with a frontage of about 
one and a half miles to the hills three-quarters of a mile distant 
from the shore. 
The Jarvis Engineering Company. 

Business is very good with this old and widely known corpora- 
tion, and its operations in connection with new electric light en- 
terprises are becoming more numerous and extensive throughout 
the country. Mr. J. N. Pratt has had the management of this 
active and pushing enterprise for several months past, and the 
affairs of the company are as prosperous asever. Mr. Pratt has 
been with the Jarvis Engineering Company for a period of nine 
years, nearly a year of which time he was the manager of the 
company’s New York house. 


Thomson-Houston in the Andes. 

The Thomson-Houston International Company are sending to 
South America an incandescent lighting plant to be placed in a 
mining establishment in the heart of the Andes, 14,700 feet above 
the sea level. This will be the highest electric light up to date, 
excepting, perhaps, that historical ‘‘ Are ” on Mt. Ararat. 


Sprague Electric Railway and Motor Company. 

Messrs. Sawyer & Blake report business with them as en- 
couraging. Their saies of Sprague motors during the past month 
have far exceeded those of any month since the inauguration of 
their New England agency. Among the recent installations was 
a 10h. p. motor in South Boston, which is used for pumping 
water to the Suffolk Brewery and is supplied by current by an 
Edison dynamo one-third of a mile distant. 

A New Thomson-Houston Generator. 

The Thomson-Houston Electric Company is manufacturing a 
new style of generator. While retaining all the excellencies of the 
old type, this machine possesses the additicnal advantages which 
have been so widely recognized in the Thomson-Houston motor, in 
common with which it has many points and which it resembles in 
general appearance, It is made shunt wound to supply current 
for the charging of storage batteries, and series shunt wound for 
direct lighting. The machine is also used to supply current for 
the company’s motors. It is perfectly automatic in its regulation. 
so that the work can be varied from minimum to maximum load 
without altering the adjustment of the brusbes. The armature 
can be easily removed, the brushes are well protected and easy of 
access, the bearings simple and strong, and the machine occupies 
comparatively smail floor space. All who have used this new dy- 
namo remark its high efficiency as well as its strength and com- 
pactness. 

The Waterhouse Dynamo. 

The Waterhouse Electric and Manufacturing Company have a 
novel arrangement at their factory in Hartford, Conn., by which 
their claims as to the workings of their automatic regulator can 
be readily seen. An ammeter is placed in the arc lamp line, an- 
other in the circuit passing around the fields of the dynamo, 
called the field circuit, and an ammeter in the circuit passing 
from the armature to the regulator outside the dynamo, called 
the local circuit. The sum of the current on the field circuit and 
the local circuit is the standard produced on the lampline. On 
the instruments all changes can at once be noticed. When lights 
are cut out the current in the fields of the dynamo decreases, 
while the current on the local circuit increases. The reduction 
of the current in the field magnets down to about 1 ampére when 
one light is burning (2 their largest machine) accounts for the 
safety of running with cone light on a 35-lightdynamo. The gen- 
erating capacity of the dynamo is reduced, and there is no tend- 
ency to * build up.” With only 1 ampére in the fields no heating 
can occur. But the great point in this method is that the stand- 
ard on the lamp line is maintained, whether one lamp or 35 are 
burning. The local circuit increases in proportion to the decrease 
of the field circuit, and therefore the standard is maintained. The 
Waterhouse Company are ‘‘on the grow.” They have recently 
enlarged their office and facilities, having at the present time 
24,000 square feet of floor space in their factory for the manufact- 
ure of the Waterhouse system. They had two years ago 1,500 
square feet of floor space. A Waterhouse incandescent plant has 
been ordered for England to light one of the fashionable seaside 
resorts. The Joliet Steel Company, Joliet, Ill., have ordered a 
45-are plant for their large mills. The Oregon Improvement 
Company, Seattle, Wash. Ter., are to have a Waterhouse 
arc and incandescent plant for the wharves, shops and railroad 
station. The Willimantic Electric Light Company have again 
increased their plant with the Waterhouse system. 

Aluminium Brass and Bronze, 

Now that there is so much talk about aluminium, it will interest 
many of your readers to know that the Aluminium Brass and 
Bronze Company has been incorporated at Waterbury, Conp., 
with a capital stock of $250,000. Dr. Leonard Waldo is the 
electrician and one of the directors. Mr. F. J. Kingsbury, Sr., 
is the president; Mr. W. Power, treasurer; Mr. F. J. Kingsbury, 
Jr., secretary, and Mr. C. 8. Morse, general superintendent. 

The Thomson-Houston Factory to be Enlarged. 

I understand, and from excellent authority, that notwithstand- 
ing the fact that the Thomson-Houston Electric Company has 
only recently moved into its new factory at Lynn, Mass., the 
new business which has rushed in duriug the past month, and the 
prospect for a continuance of same, has made it necessary for the 





company to again increase its manufacturing facilities, and 
another wing will soon be added to one of the new factory build- 
ings. W. I. B. 





PHILADELPHIA NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
839 South Tenth Street, Philadelphia, Pa., June 30, 1888. t 
The New Queen Catalogue. 

The new catalogue and price list of electrica] testing apparatus, 
issued by Messrs. James W. Queen and Co., of this city, which I 
spoke of briefly last week, is one of the most complete of its kind 
ever issued, and will be found to be very handy for reference by 
interested parties. This department of Messrs. Queen & Co.’s 
business has grown to enormous proportions. The line of goods 
manufactured and imported by them embraces everything of use 
to either the practical or experimental electrician or student, and 
they are constantly on the lookout for anything new in this line, 
Their new catalogue consists of 74 pages, each page containing 
from one to a half dozen illustrations. Among the newest addi- 
tions to their stock, asshown in the book, are Siemens Bros. & 
Co.’s electro-dynamometers, or ammeters, for measuring the 
strength of currents direct in ampéres, which range in 
measuring capacity from 02 to 500 ampéres. These 
instruments have been greatly improved in construction 
and are better adapted than ever before for measur- 
ing either direct or alternating currents. Also, Cardew’s 
voltmeters, for both direct and alternating currents, graded from 
10 to 150 volts. The new style of galvanometers manufactured 
by the firm are also worthy of notice, being simple in form and 
very reasonable in price. Methven’s standard, for use with coal 
gases, ranging in illuminating power from about 15 to 20 candles; 
portable tachometers indicating the number of revolutions from 
50 to 3,000, and resistance coils constructed with sufficient exact- 
ness for technical purposes are among the more notable additions. 
The firm have just succeeded in having ground for them a full 
line of galvanometer mirrors of the most delicate nature, and 
which have hitherto been produced only in foreign couutries at 
high cost. They range in size from 4, to % inch concave and 
to % plane. 





The Julien Company. 

A local paper says: The announcement that was made a few 
days ago that the Julien Electric Company had declared a semi- 
annual dividend of 2'¢ per cent. on its capital stock is one of the 
signs of the growing demand for storage batteries in electrical 
industries. The far-reaching and beneficial results to be derived 
from the use of electricity as a motive power are but faintly ap- 
preciated, but their value to the world is far-reaching, and the 
success of all such enterprises should be welcomed as a sign of the 
true progress and advancement cf the times. Under the 
skillful. business management of its able young President, 
Mr. William Braeken, of New York, assisted by Messrs. 
Henry G. Morris and Pedro G., Salom, the resident directors of 
this city and managers of the manufacturing department, the 
methods of manufacture have been so vastly improved, the cost 
of production so materially diminished, and the efficiency of the 
batteries so greatly increased within the last year, as to render 
the problem of electric traction with storage batteries not only 
probable, but absolutely certain tv supersede all other methods 
of street car traction at present known. There seems little doubt 
that there are many problems yet tc be solved before the univer- 
sal introduction of this much-to-be-desired system shall obtain in 
our cities, but the success with which obstacles hitherto regarded 
as insurmountable have been overcome argues well for the future 
of the Julien system. 

P., RB. & P. Telegraph Company. 

A special dispatch from Reading, Pa., dated the 26th, says that 
the annual meeting of the Philadelphia, Reading & Pottsville 
Telegraph Company was held there on that day. The following 
officers were elected for the ensuing year: President, Austin Cor- 
bin; Secretary, Howard Hancock; Treasurer, John Welsh; Di- 
rectors, George DeB. Keim, 8S. A. Caldwell, A. A. McLeod, and 
A. J. Antello. 

A Costly Explosion. 

Seven suits against the Edison Electric Light Company for 
damages aggregating $70,000 were entered, last Tuesday, in 
Court of Common Pleas No. 1, by Mr. George H. Van Zant, who 
represents seven of the victims of the terrible explosion of gaso- 
line at 908 Sansom street, on November 17, 1887. The victims, 
the employés of the Edison Blectric Light Company, were gath- 
ered in the storeroom of the company, William C. Binyard, the 
time-keeper, was holding a lighted red danger lamp, when one of 
the workmen, who was intoxicated, poured gasoline froma two- 
gallon can into the mouth of the lantern. In an instant the can 
exploded, and the hot burning oil was sprinkled over the bodies 
and faces of seventeen men, who were terribly burned and four 
of whom were killed, 

Wooden Pipes for Wires. 

I take the followirfg from the Williamsburg, Pa., Bulletin : 
Mr. Frank Wyckoff has built creosoting works in connection 
with his wooden pipe factory. The works are of iron and steel, 
and the building of sheet iron. Mr. Wyckoff bas a contract from 
the Bell Telephone Company, of Philadelphia, to furnish them his 
wooden casing for underground wires; they will put several pipes 
in the same trench from 12 to 70, und it will take millions of feet 
for the city of Philadelphia. Mr. Wyckoff is also furnishing 
casing for the subways of New York City. The wooden casing 
will all be creosoted, which prepares the wood so it will not 
decay. There are only two or three creosoting works in this 
country. Mr. Wyckoff will crecsote lumber. 

Penn Electric. 

The annual meeting of the Penn Electric Light Company, of 
New Jersey, was held in Camden on Wednesday, when the fol- 
lowing board of directors was elected: B. K. Jamison, Thomas 
Dolan, W. D. Marks, Janes McManes, D. H. Lane, Henry Clay, 
Waiter S. Smith, R. H. C. Hill, M. B. Taylor. 

A New Search Boat. 

Mesers. Harlan & Hollingsworth, the Wilmington ship build- 
ers, ure preparing an estimate upon the cost of a new submarine 
boat, whicb, according to the specifications, is to be something 
entirely novel in paval architecture. Plans will also be senf to 
Cramps, Dialogue and other builders to-day, and the work of 





construction will begin as soon as the contract is awarded. The 
vessel is to be built of iron, her sides being plated with glass. 
Powerful electric search lights are to be used for the purpose of 
illuminating under water, so that persons sitting inside the vessel 
may plainly discern everything arouvd them. She is to be 150 feet 
in length, 25 depth of hold and 30 feet beam, Pumps fer the pur- 
pose of sinking under and raising her to the surface of the wate: 
will be provided. The patentees, R. 8S. Belisle and Ex-Assembly - 
man Frederick Bourquin, of Camden, claim that the vessel may 
be put to many practical uses, She will cost about $75,000. 


Camden, N. J. 

Camden City Council held a midnight session last Thu. sday 
night, it being after 10 o’clock when the twenty-four Republican 
members appeared. They had been in caucus over the proposi- 
tion to put electric lights on the principal streets and the appro- 
priation for the ensuing year. There was a warm fight over both 
matters, the Camden Gas Company attempting to knock out the 
former scheme and bitter opposition being developed against 
extravagant appropriations. Tbe gas company was defeated, it 
being decided to locate 36 electric lights on Market and Federal 
streets and Broadway aud Kaighn avenue at a cost of $146 per 
year each. E. W. E. 





WESTERN NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
44 Lakeside Building, Chicago, June 30, 1888, 
Personal. 

Mr. Geo, Cutter, of the Thomson-Houston Company, who was 
recently called East by the decease of his mother, returned to 
Chicago last week after an absence of four weeks, 

The Baxter Electric Motor and Manufacturing Company. 

Mr. W. W. Munroe, Western manager of the Baxter Company, 
has just returned from a trip to Denver, Col. The Colorado Elec- 
tric Company, of that city, Mr. Munroe tells me, is one of the 
very finest equipped and best appointed stations in the United 
Staves. The capital stock of the company is $200,000, and it 
has in operation 480 Brush arc lights and 600 Edison incandes- 
cents. E. W. Rollins isthe president and A. H. Fowler general 
manager of the company. Mr, Munroe has completed arrange- 
ments with the company for the exclusive use of his motor in 
their plant. A new engine and dynamo machine will be } ut in 
by the company for generating a current for an exclusive power 
circuit. Mr. Fowler, the general manager, assured Mr. Munroe 
that he would have at least 500 horse-power of m tors within the 
next six months. The success of that electric light plant is pretty 
good evidence that the power circuit will be a success. 

A Commutator Conserver. 

The Electrica) Supply Company, of Chicago, are putting on the 
market a commutator conserver to prevent sparking on dynamos 
and other machinery. It is said that in all cases where it has 
been tried it has been found very effectual. 

A New Gas Company. , 

Rumor has it, and on good authority, that a new gas company 
has been formed in this city, and that W. W. Gibbs, of Philadel- 
phia, now connected with the Gas Trust, is at the head of it. It 
is said that an ordinance has already been drawn up and will soon 
be presented to the city council. This ordinance provides that the 
maximum price for illuminating gas shall not exceed 80 cents per 
thousand feet and fuel gas not more than 50 cents per thousand 
feet. 





The Thomson-Houston Company. 

The Thomson-Houston Company have just closed a contract 
with the Council Bluffs & Omaha Rapid Transit Company for an 
electric road between Council Bluffs and Omaha. The road will 
be ten miles in length and will be equipped with twenty cars. The 
road will run across the new, bridge, which has been built mainly 
for the purpose. The overhead cross suspension method—Thom- 
son-Van Depoele system—will be used. The power stution is to 
be at Council Bluffs, and will require about 350 horse-power 
motors, and it is needless to say that it will be a model. Work 
upon the plant is to be commenced at once. Among recent orders 
received by this company in their electric light department is one 
for 170 are lights of 2,000 c. peach tothe Columbus Electric 
Light and Power Company, Columbus, Ohio; also50 are lights to 
Wellington W. Cummer, Cadillac, Mich,; also 50 arc lights to 
the Seattle Electric Light Company, Seattle, Washington Ter- 
ritory. 


The Electrical Supply Company, 

Tbe Electrical Supply Company have secured the Western 
agency for the electric safeguard recently put on the market for 
the use of linemen, lamp trimmers, etc., used as a protection from 
powerful electric currents. 

A Correction. 

The item in my last week’s notes referring to the fact that the 
Electrical Construction Company reported sales last week as larger 
than that of any week during the present year, should have been 
credited to the Electrical Supply Company. 


Central Electric Company, 

Mr. Low, traveling representative of the Central Electric Com- 
pany, bas just returned from a very successful business trip, 
bringing with bim some large orders for Okonite wire, Candee 
wire and general electrical supplies, The demand for the heavier 
sizes of Candee wire I am told is very great. Mr. W. H. McKin- 
lock, secretary of the company, tells me that business with his 
company was never so active as at present, which be thinks is re- 
markable considering the season of the year. The prospects are, 
he thinks, unless al) signs fail, that the fall trade will be enor- 
mous, and that things, electrically speaking, will boom, 

Excelsior Electric Company, 

Mr. F. W. Horne, manager of the Western Department of th 
Excelsior Company, reports the recent sale of 30 arc lights to 
increase the plant of the Eau Claire Electric Light and Power 
Company, of Eau Claire, Wis.; also an incandescent plant of 
200 lights to Knapp, Stout & Co., of Menomonee, Wis., which 
will be used to furnish light for the residences of the officers of 
the company. He has also just contracted to furnish T. B. Leiter 
80 arc lights for lighting the store of the Davis & Morse Co., 
Chicago. The plant, consisting of 77 arc and 150 incandescent 
lights, located at the central station and offices of the Chicago 
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cost of maintaining the plant, which consists of 38 lights of 1200 
c. p., per year, is as low as $899, or 3,374. Swedish 
kroner, _ including salaries, carbons, oil, coke for warm- 
ing stoves, etc. Water power is used. The station 
bas been under the care of Mr. P. J. Hofring, who has just 
finished the plans for an incandescent plant of about 700 16 c. p. 
lights, also to be driven by water power. There is quite a demand 
for the incandescent light, and the enterprise will be supported by 
local capital, having slready enlisted the interest of several lead- 
ing merchants and wealthy men. The proposed plant includes 
two 350-light Thomson-Houston machines. A first step toward 
carrying out the project has been taken in the purchase of a large 
water power about 4¢ kilometres from the town. The new 
station will be about a kilometre from the old arc station of the 
town, and both, as above intimated, will be under the one man- 
agement. 






































City Raiiway Company, has just been started up. The lights are 
beautiful and everything runs smoothiy. 


Cincinnati, 0. 

A correspondent writes me from Cincinnati as follows: The 
busiest man in this city to-day is Mr. Luke Lilley, the genial and 
whole-souled superintendent of the electrical department of the 
Centennial Exposition. For weeks he has been busy planning how 
to run the lighting wires so that each of the five contractors who 
are to light the exposition could have the cream. Apparently he 
has succeeded, as every one seems to be satisfied. Miles upon miles 
of wire have been run, and order out of chaos is now perceptible. 
Some of the finest grouping and effects ever undertaken with 
electricity will astonish those who are so fortunate as to attend. 
The contractors have their dyramos upon the ground and they 
are being rapidly placed in position. The Queen City Electric 
Company will have 2 of 500-light capacity each; the Mather 
Company. 2 of 500-light capacity each; the Edison Company, 3 
type H 400-light capacity each; the Western Electric Company, 
7 arc dynamos, and the Waterhouse 6 arc dynamos. 

In addition to this there will be at least 25,000 gas lights used, 
every jet having a colored globe. The streets surrounding the 
building will be arched and flanked on either side with countless 
gas jets. 

Through the centre of Machinery Hall flow the waters of 
the Little Miami Canal. The bridges crossing the same and the 
scenic effects inaugurated give it a Venetian aspect. 

Horticultural Hall will undoubtedly contain the electrical dis- 
play, and this one department is alone worth the price of admis- 
sion. 


some of the shareholders. He then convinced Mr. Watt that he 
had acted illegally in thus canceling his shares, and was in conse- 
quence once more reinstated upon the board. {[t would be weari- 
some to repeat all the details of the arbitrary and apparently 
childish actions of Mr. Watt, and it will be sufficient to say that 
a few weeks later Mr. Swaby was once more turned out of bis 
seat and forbidden the premises. In the result it appears prob- 
able that Mr. Swaby and Mr. Watt will find their present posi- 
tions respectively reversed, and after this we may hope that the 
Maxim-Weston Company will settle down to a reasonable and 
prosperous career. 
Paris, 

During a few days which I recently spent in Paris, I was con- 
siderably surprised to find how successful and also how popular 
M. Victor Popp’s system of distributing power by means of com- 
pressed air has already become. Within a radius of two or three 
hundred yards of the Opera there are upwards of 5,000 arc 
and incandescent lamps, chiefly in cafés and theatres, which take 
current from dynamos driven in this way. The compressed air 
is brought from a distance of nearly ten miles into the centre of 
Paris. A recent improvement in the system consists in the injec- 
tion of a small quantity of water at the pumping station ; the 
water is carried along with the air, and onemerging at the distant 
end the air and water pass into a small heating chamber (which 
is, in reality, nothing but an ordinary gas stove made air tight); 
in this chamber the water is vaporized, and the mixture of com- 
pressed air and steam passes direct into the engine. 
For small powers of 1 or 2 b. p. or less, a spe- 
cial and compact motor is supplied, but for larger powers 
an ordinary Davy-Paxman horizontal single-type steam engine 
is used. No alteration whatever is required to adapt the engine 
for working on this system, but owing to the comparatively low 
pressure, only about 75 per cent. of the normal output of the 
engine can be obtained. Seeing that this system does away en- 
tirely with the trouble and annoyance of the furnaces and boilers, 
and that it requires little or no atteution while running and can 
be started or stopped with the greatest facility, itis not surprising 
that it has been received with very great favor by the restaura- 
teurs of the Paris boulevards. Of course one highly important 
consideration is that of the efficiency obtained; I am assured that 
this exceeds 70 per cent., but I have no means of verifying the 
figure and should scarcely be inclined to put it quite so high. I 
hope shortly, however, to be able to send you some more 
detailed information upon the subject. With the exception of 
the installations driven by compressed air, there is at the 
present moment very little electric lighting to be seen 
in Paris, although two or three central stations are now 
in progress. Unfortunately, both the municipal authorities and 
the government seem determined to put every possible obstacle 
in the way of electric lighting. In addition to the numerous 
vexatious regulations which have Jong been in force in Paris, a 
new decree has just been issued by the government, which will 
apply, of course, to the whole of France, in which extremely 
minute and ridiculous regulations a~e laid down *‘ for the protec- 
tion of life and property” wherever electrical conductors are 
brought. An even more vexatious decree has also just been 
promulgated by the municipality of Paris. Your readers are 
probably aware that a tax, called the ‘‘octroi,” is levied upon 
numerous commodities on entering the city barriers; amongst 
these there is a heavy tax upon coal. Some years ago, 
however, on a _ petitition of the manufacturers, whose 
works were situated within the city, the tax upon coal used for 
industrial purposes was reduced to 7 francs per ton. It has now 
been decided that the use of coal for electric lighting does not 
come within the definition of an industrial purpose, and not 
only so, but those manufacturers who are at present 
lighting their premises by electricity have been informed that 
owing to the impossibility of distinguishing between the coal used 
in their legitimate business and for the supply of electric light, 
they will have to pry the full tax on their total consumption. 
Anything more arbitr:ry and unjust it would be hard to con- 
ceive, and if this decree is enforced it will certainly prove a fatal 
blow to isolated lighting in the Paris factories and workshops. 
Before long, no doubt, the compressed air will be taxed on enter- 
ing Paris, and a new source of revenue tapped. 


Vienna, Austria, June 1, 1888! } 
The Jubilee Industrial. Exhibition was opened a few days ago 
here by Emperor Franz Joseph, in the large exhibition building 
the ‘‘ Rotunde,” and electric lighting plays an important part in 
the arrangements. The vast interior of the Rotunde and the ex- 
hibition park are brilliantly illuminated by 400 arc lamps and 
6,000 incandescents, making an installation of the first order. 
Seven of the largest Austrian electrical works are represented, 
together with the Allegemeine Elektricitaets Gesellschaft of 
Berlin; while the most extensive manufacturers of steam engines 
and boilers also participate. Current is distributed throughout 
on the direct system. Only one small alternating plant is in- 
cluded, and that is put in by Ganz & Co. for illuminating the 
Praterstern at a distance of about two miles from the Rotunde. 
Most of the machines are working at about 100 to 120 volts. 
The highest pressure is generated by three flat ring dynamos of 
f. Krizik, of Prague, each feeding 16 Pilsen arc lamps connected 
in series. The following are the dynamo exhibitors : 


Telephone Quotations. 
Col. 8. G. Lynch, broker, 146 La Salle street, furnishes 
quotations upon telephone stock as follows : 
Bell of Mo........+- $160@$165|[owa Union......... $27@ $28 
Central Union...... 47@ 48)|Michigan........... 79@ 80 
COMED. voce cocces 350@ 375\Missouriand Kansas 70@ 71 
OOMTRES.. 2000 civcee 19@ 21|Rocky Mountain Bell 40@ 45 
Cumberland. .... . - 65@ _ 68/Wisconsin.......... 108@ 109 
Great Southern..... 35@ 40 Mie dae Fe 








ENGLISH NOTES, 


Lonpon, June 20, 1888. 
The Electric Lighting Bill. 

The Electric Lighting Act (1882) Amendment Bill passed its 
third reading in the House of Commons at the end of last week. 
The amendm2nts, introduced by the Lower House, were of a 
trifling character, and the lords accepted them without delay, so 
that at the present time the bill only awaits the Royal assent in 
order to becomelaw. This result is more than was hoped for a 
few weeks ago, and there is now every reason to anticipate that 
during the forthcoming autumn season central station lighting 
will receive a very great impetus. For a long time past there 
have been symptoms of increasing interest in electrical matters 
on the part of the municipalities, but in most cases the difficulty 
has been to induce capitalists to provide the necessary finances. 
It may now be confidently anticipated that this difficulty will to 
a large extent disappear. It has hitherto been well nigh impossi- 
ble for electrical engineering firms in this country to 
come before the public with a clear conscience and 
induce them to invest in central station lighting with the knuwl- 
edge of the fact that at the end of 21 years the whole concern 
might practically be confiscated. The case is now different. Not 
only has the period been extended to twice its former length, but 
if the local authorities wish at the end of that time to acquire the 
business they will have to pay its fair market value. Neverthe- 
less it cannot be said that the prospect of central station lighting 
in this country is by any means free from difficulty. We have 
yet tosolve the problem of the conducting mains, and, whether 
underground or overhead wires be decided upon, it is cer- 
tain that we shall have to face a very considerable amount of op- 
position, both reasonable and unreasonable, from those whose 
interests will necessarily be more or less affected. 

Bradford. 

The contract with the municipality for the erection of a central 
lighting station at Bradford has been obtained by the well known 
firm of Siemens Bros, & Co. Since this is the first installation for 
central station lighting undertaken by a municipality in this 
country, it is satisfactory that it should have got into the hands 
of so substantial a firm. It will moreover be of all the greater 
interest inasmuch as Messrs. Siemens Bros. have not hitherto 
carried out any work of the kind in this country. 

Bath, 

At Bath a local company has just been started with a view to 
tender for the lighting of the town, the focal authorities having 
recently arrived at the conclusion to light the principal streets by 
electricity. The British Association meets in Bath in September 
next, and if no time is unnecessarily lost we may then bope to see 
the installation at work. 

The Maxim-Weston Company. 

An informal meeting of the shareholders of the Maxim-Weston 
Company was held last week. Your readers will perhaps recol- 
lect that, owing to the extreme dissatisfaction expressed by the 
shareholders at the recent annual general meeting of the company, 
particularly in regard tothe bebavior of their chairman, Mr. 
Hugb Watt, M. P., a Committee of Investigation was eppointed. 
This committee has not yet completed its report, but enough has 
been disclosed to justify the language of their chairman, Mr. 
Greig, who described the state of affairs as ‘‘ one of the funniest 
things that has ever happened iu the city of London.” It appears 
that at the present moment there are only two members of the 
Board legally qualified, one being the chairman of the company, 
Mr. Hugh Watt, M. P., and the other Mr. Louis Swaby. Mr. 
Watt, however, finding this still one too many to suit bis private 
designs, determined to get rid of his colleagve. Mr. Swaby, it 
seems, held 2,000 shares, upon which a sum of five 
sbillings each was still due to the company. Mr. Watt, without 
Mr. Swaby’s knowledge or consent, paid up the difference, and 
assumed the debt. He then informed Mr. Swaby that the re- 
maining shares in his possession bad been canceled at a board 
meeting held during his absence, and that he therefore was no 

longer a member of the board and was forbidden to enter the 

premises of the company. Mr. Swaby appears at first to have 
jaken this very mildly, but at length he was roused to action by 
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Incandescent lamp dynamos, 


Telephone Amalgamation. 

The negotiations for the amalgamation of the provincial tele- 
phone companies with the United Telephone Company (which 
latter, as you will probably recollect, works the metropolitan 
district) seems to hang fire, and several financial journals have, 
for some time past, been pouring unmitigated abuse upon the 
directors of the United Telephone Company. It is an old stury 
that London is behind hand in telephonic matters, but at the 
same time it is only bare justice to recognize the enormous diffi- 
culties with which telephonic progress bas had to contend, chiefly 
with regard to the question of wiring. Fora long time past the 
United Telephone Company have been seeking to obtain parlia- 
mentary powers for the construction of overhead lines, and there 
is a bill now before the House of Commons for this purpose. I 
am sorry to say that it bas not the least chance of passing 
into law. Not only have fifty-four petitions from local authorities 
been already before the house, but at a meeting of the Conser- 
vative members representing the Metropolitan district, held a 
few days ago, it was unanimously resolved to oppose the passage 
of the bill. It seems, therefore, that we are doomed to a further 
prolongation of the present state of chaosin the matter of over- 
head wires. Meanwhile, the danger to the public, of which so 
much is made by the opponents of the telephone company, is 
really being materially increased by this action. So long as the 
compapy is unable to erect its wires in such a manner as good 
engineering would dictate, it has to be content to put them 
wherever and however it can get permission for them to run. 
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Moscow, Russia, June 5, 1888. 

The laying of the foundation stone of a new electric light sta- 
tion was celebrated here on May 22. The work is in the hands of 
Siemens & Halske. The station will stand on ground rented from 
the St. George’s monastery, in the centre of the city. It will con- 
sist of two blocks or buildings. One wiil be a three-story structure 
for administrative purposes, and will include quarters for the at- 
tendants, The other will be a hall 29 by 463 feet, to be used as en- 
gine and dynamo room, which will supply current for lighting 
the residences, public buildings and the streets of Moscow. Both 
buildings will be of brick, with iron beams and 
iron roofs. The architect is Mr. W.D. Schcez. Construction 
will, it is said, be ended by July 1, when the installation of the ap- 
paratus will begin at once, The company made a memorable o9 





~ -BOROPEAN NOTES, 


HERNOSAND, Sweden, May 24, 1888. 

The present season gives us, as usual, a little leisure, as you 
know our North has daylight all night long at this time of 
the summer, so that practically we do not need any lighting for 
three months. The plant—Thomson-Houston—has, however, 
worked beautifully uuring the past three years, without the 
slightest trouble or stoppage, In the whole period the town has 
not had to pay one cent for repairs on the entire installation, The 
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casion of the foundation ceremonies. Mr. A. A. Troitzki, the 
managing director of the company, came on from St. Petersburg, 
and there were a large number of guests, who drank success to 
the enterprise in champagne. Each of the 250 workmen received 
half a bottle of brandy, one bottle of beer, 144 lbs. of pie, one 
ginger bread and a red shirt, while each foreman received also a 
blue woolen shirt. 





THE TELEGRAPH. 


The Interstate Fire Alarm Company, of Omaha, Neb., 
has been incorporated by F, B. Johnson and others, witha capital 
stock of $50,000, 


Plenty of Work for Telegraph Companies.—The West- 
ern Union sent out 6,500,000 words of special dispatches for the 
Republican Convention. The Postal sent 2,500,000. This is 
three times the business done at St. Louis and twice the business 
ever done before. Private messages reached 10,000 words a 
day during the convention. 








THE TELEPHONE. 


The Phonograph.—Rumors have been afloat the last week 
as toa combination to be effected between the phonograph and 
graphophone interests. The report has been denied, but there 
seem to be good reasons for believing that an arrangement will 
be carried through at once. 


Mississippi.—The Greenville and Luna Telepbone and Cable 
Company has organized with J. Skinner as president, R. E. 
Craig vice-president, and J. D. Smith secretary and treasurer. 
Its line, after intersecting the Southeast Arkansas Telephone Com- 
pany’s lines, gives Greenville communication with tke entire river 
front of Cnicot County, as well as with Arkansas City. 


Long Island.—All the life saving stations on the Atlantic 
coast of Long Island are to be connected with each other by tele- 
phone, and those isolated from the mainland are to be connected 
by telephone or telegraph with the nearest villages. Surveyor 
Boland, of the Treasury Department, Washington, is at present 
engaged making a survey for the laying of a cable between Mon- 
tauk Point and Rockaway Beach. It is expected that the work 
will be completed by Oct. 1. 





THE ELECTRIC LIGHT. 


Owensboro, Ky.—Mr. J. M. Porter has bought an incandes- 
cent plant. 





Manchester, Ia., is to have an Edison plant, operated by 
Mr. E. Hoag. 

Delavan, Il1.—The City Council has an electric light plant 
under discussion. 

Louisville, Ky.—The Beargrass Woolen Mills have put in an 
electric light plant. 

Saginaw, Mich., is to have an alternating plant from the 
Fort Wayne Jenney Company. 

Cedar Falls, Ia.—The local company now has 25 Brush are 
lights and 250 incandescents in use. 

Fremont, O.—The Fremont Electric Light Company is to 
supply incandescent lights by Sept. 1. 

Salem, Mass.—The Salem Electric Lighting Company has 
declared a quarterly divide..d of 144 per cent. 

Albany, Ga.—The electric light plant, purchase of which the 
city is soon to vote on, is estimated to cost $10,000. 

Greenville, S. C.—The Lanneau Manufacturing C: mpany 
are putting an electric light plant in their yarn mill. 

Guatemala.—Mr. C. B. Davis has sold a plant of 200 incan- 
descents, of the Sawyer-Man system, to the Champerico Rail- 
road, 

Brunswick, Ga.—Mr. W. Fleming, the energetic represen- 
tative of the Sawyer-Man Company, is now putting electric light 
plants in two hotels. 

For Cuba.—The Havana Electric Light Company, of Jersey 
City, has been incorporated by J. del Calvo and others, with a 
capital stock of $15,000. 

Monroe, Wis.—The Monroe Electric Light and Power Com- 
pany has been incorporated with a capital stock of $12,000 by 
W. P. Bragg, E. G. Green and B. 8. Wood. 

Norfolk, Va.—A large steam plant is to be erected by the 
Ball Engine Company to operate the Thomson-Houston plant of 
the Norfolk, Va., City Gas Light Company. 

Chico, Cal.—The Electric Light and Motor Manufacturing 
Company, of Chico, Cal., has been incorporated by J. Anthony 
and others, with a capital stock of $100,000. 

Knoxville, Tenn.—The Knoxville Electric Light and Motive 
Power Company has been organized by J. M. Thornbury, G. An- 
drews, J. C. Duncan, W. H. Timmons and E, F, Wiley. 


Winter Park, Fla.—Mr. H. 8. Kedney, of Winter Park, 
Wishes to buy a plant of 250 incandescents of 16 e. p. for a new 
hotel, together with an engine of 35 h. p. and a boiler of 40 h, p. 


Pueblo, Col.—The Pueblo Light and Heat Company has 
been incorporated by M. H. Tritch, J. H. Bennet and J. Hughes 
with a capital stock of $100,000, It will do an electric lighting 
business. 

Natchez, Miss.—The plant which the Natchez Gas Light 
Company is announced to put ip wil] be of the Thomson-Houston 
system. It will consist of arc lights and will cost about $21,000 
complete. 


Ball Engines for Electric Lighting.—The Ball Engine 
Company is to furnish steam power for the Atlantic City, N. J., 
Electric Light Company and for the Newark, N. J., Schuyler 
Electric Light Company. 
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Brockport, N. Y.—The Brockport Electric Light Company 
has purchased a lot on which to build its station, and has con- 
tracted for the wires, poles, etc. It is intended to have the plant 
in operation in sixty days. 

Trinidad, Col.—The electric light company at Trinidad, 
Col., has met with such pronounced success that they have found 
it necessary to increase their capacity, and to this end have or- 
dered another Ball engine. 


Natchez, Miss.—The Natchez Gas Company says: ‘‘ This com- 
pany, instead of enlarging their gas plant to meet any growing 
demand for nocturnal uses, wisely propose to enlarge the scope 
of their work by adding an electric light plant.” 


Zanesville, O.—After a severe struggle the local Edison Com- 
pany secured its franchise recently, and was given a year within 
which to begin operations. The company has been incorporated 
by A. Grant and others with a capital stock of $60,000. 

Rome, Ga.—The Rome Gas Light Company will go in for 
electricity. The Thomson-Houston Electric Company will fur- 
ish the electrical apparatus, and the Ball Engine Company has 
been awarded the contract for one of their celebrated steam 
plants. 

Southern Growth.—The number of new electric light com- 
panies in the South during the past six months was 80, as com- 
pared with 33 for the corresponding period of 1887, Against 
this marked increase is a falling off in the number of gasworks 
from 24 to 18. 

Brooklyn, N. ¥.—The Board of Estimates has granted the 
sum of $480,000 for street lighting by electricity, etc., as asked 
for by the City Works Department. This is considered a great 
victory for the electric light company, as the vote has been 
warmly opposed. 

A Strange Suicide.—Mr. W. H. Gibson, of the Boston 
Electric Company, shot himself last week in Boston the night of 
his intended wedding, because his new wedding suit did not ar- 
rive in time for him to attend the ceremony puuctually. He was 
quite a young man. 

Brockport, N. ¥.—The Brockport Electric Company has 


; bought a B. W. Payne & Son 100 h. p. compound condensing en- 


gine. It will supply both arc and incandescent lights, and the 
latter will be of the alternating system. The Thumson-Houston 
system will be used. 

Putting the Stars in the Shade.—The electric lights of 
Detroit are, it is asserted, so often seen reflected on the clouds at 
Ann Arbor, Mich., that they interfere with astronomical obser- 
vations. Indeed, all uperations have to be suspended till the elec- 
tric lights are put out. 


Pontiac, Mich.—The Pontiac Edison Electric Light and 
Motor Power Company has contracted with the Markle Engineer- 
ing Company for a 1,200-light plaot of the Edison system, to be 
fully installed by Sept. 10 next. Mr. Aaron Perry, the lawyer, 
is president of the company. 


Union City, Ind.—The steam plant which is being erected by 
the Ball Engine Company at Union City, Ind., is nearly com- 
pleted, and it is the purpose of the local company to get every- 
thing in readiness so that they can illuminate their city with 
electricity on the Fourth of July. 


Belfast, Me.—There seems to be some prospect that Belfast, 
Me., will soon have a system of electric lights: At a meeting of 
the city government Monday night permission was given to Perry 
C. Price to erect pules and string wires along the streets of the 
city for that purpose.—Manufacturer’s Gazette. 

Insurance in New England.—The New England Insurance 

‘xchange has issued notice that it will co-operate with the New 
England Electric Exchange, and that on and after Oct. 1 it will 
require all persons engaged in installing and operating electric 
light and power apparatus to hold an Electric Exchange license. 

Paterson, N. J.—The Paterson Electric Light Company, of 
Paterson, N. J., have commenced work on their building. The 
system to be used is that of the Thomson-Houston Company. 
The steam plant will consist of five 125-h. p. boilers, and five 100- 
h. p. engines, and will be erected and finished complete in every 
detail by the Ball Engine Company, of Erie, Pa. 

A Straw which indicates how active the local electric lighting 
companies are, even at this season, is to be found in the fact that 
the Brush Electric Company, of Cleveland, is 400,000 behind its 
arders on carbons. Yet the company recently increased its facili- 
ties in this department, and has been working to its full capac- 
ity in an ineffectual attempt to keep up with the orders, 


The Indianapolis Jenney Company reports: ‘ Our 
business on the coast is in good shape and we have added largely 
to the plants we have already established there. Topeka, Kan., 
has also added 50 per cent. to the original order. We have just 
taken a contract for a 60-light arc outfit at Sullivan, Ind., and 
have a large number of incandescent contracts on hand.” 


Greenville, Miss.—A correspondent writes that the new 
electric light plant, Van Depoele system, is a great success. An- 
other dynamo is already required. Home capital is employed in 
the enterprise. The officers are: Geo. E. Billingly, president; C. 
M. Williams, vice-president; P, H. Harkins, secretary and treas- 
urer. The plant has been passed by Mr. J. M. Frazier, of the 
New Orleans Board of. Underwriters. 

Electric Lights in Brooklyn.—After laboring for a 
month over the electric light situation in Brooklyn, the Grand 
Jury has reported that “after an extended investigation 
they fail to find evidence of corruption on the part of any official, 
or on the part of any person or persons seeking a franchise from 
the city for the purpose of lighting the city with electricity, or 
furnishing the same to private consumers.” 

The Clark Electric Company, of this city, have issued a 
handsome pamphlet giving details as to the excellence of their 
dynamo and arc lamp, The dynamo, it will be remembered, bas 
internal poles for utilizing the wire inside the armature. There 
are a number of points of merit in the system, to all of which at- 
tention is directed, so that a good opportunity is afforded by a 
perusal of the pamphlet and an examination of the system, to 
form an opinion as to the claims which are made for it for public 
preference. 

Pleasantville, N. J.—The Graphic Process Company has 
purckased a tract of land at Pleasantville, N,J., upon which to 


11 


erect larger factories to build their improved compesing and 
type-writing machines, Two brick buildings will be erected at 
once—one 60 x 200 feet will be used asa machine shop—the 
other 25 x 50 feet will be used as an engine, boiler and black- 
smith shop. They will require a 45 horse-power engine and a 
60 horse-power boiler, An electric light plant of about 150 incan- 
descent and 20 arc lamps will be putin. The building will be 
heated by steam. A full line of general machine tools and draw- 
ing room fittings will be required. Their present shop will be 
fitted up for use as offices and drawing rooms. 





Salisbury Beach, Mass., will have a Thomson-Houston 
road. 

Rutland, Vt., will, it is predicted, very soon have an electric 
road in operation. 


Brooklyn, N. ¥.—The Brooklyn City Railroad Company has 
been experimenting with the Main motor on its Fort Hamilton 
branch. 


The Hicks Induction Light and Motor Company 
bas been incorporated at Detroit, Mich., with a capital stock of 
$400,000. 


Sprague Motor Agents are, it is reported, about to hold a 
convention, and celebrate their success in pushing the new power 
to the front. 


Pullman, I11,—It is stated that the Thomson-Houston system 
is to be used on the Pullmau road, of which mention has already 
been made. The cost is put at $100,000, 


Amsterdan, N. Y.—The Amsterdam Electric Street Rail- 
road Company, already avnounced, has a capital stock of 
$250,000. Mr. A. E. Tabel is one of the incorporators. 


Stationary Motors.—The amount of sales of the Sprague 
Company in stationary motors during the past month has ex- 
ceeded that of any other month during the existence of the com- 
pany. 

Montgomery, Ala.—A special dispatch of June 30, from 
Montgomery, says that the Van Depoele electric railroad station 
there has been destroyed by fire, with a loss of $30,000, covered 
by insurance. 


Amsterdam, N. Y.—The Amsterdam Electric Street Rail- 
way Company has been formed by M. M. Smith, E. C. Sterling, 
and others, with a capital stock of $250,000. Its road will be 
four miles long. 


The Enos Electric Systems Company has been organized 
under the laws of Maine by W. C. Otis, of Nahant, Mass.; W. E. 
Plummer, Newton, Mass., and others, with a capital stock of 
$1,000,000. Its object is to push the claims of the Enos overhead 
railway system. 


Salem, Mass.—The dynamos and motors for the Salem, 
Mass., Sprague electric road were shipped last week. The first 
portion of the equipment will consist of six cars, but with dynamo 
capacity for a large increase. 


Brockton, Mass.—A contract recently made by the Sprague 
Company is that of the East Side Street Railway of Brockton, 
Mass. The first equipment will consist of six cars with about five 
miles of trackage. 


Cincinnati, O.—The Board of Public Affairs of Cincinnat 
Ohio, has authorized the construction of an electric street road 
over what is known as route No.7. The board will probably 
recommend the ordinance as recommended by Council for 
passage. The road is to run from Columbia to McMicken avenue 
at five cents fare for the entire distance. The board will take up 
the ordinance next week, 


New York City.—An article in the Lvening Post has again 
called attention to the absurd deadlock that prevents the North 
and East River Company from building its electric road in Ful- 
ton street. The Bleecker street company still refuses to allow a 
short section of its track to be used in common, and nothing can 
be done without further legislation, the obtaining of which means 
months of delay, and has already been tried for in vain, 


Scranton, Pa.—The Sprague Electric Railway and Motor 
Company have just closed a contract for the People’s Railway, 
Scranton, Pa. The number of cars to be equipped will be twenty 
full size new 16-foot cars, Broadway style. The twtal trackage 
of the line is 12 miles. This is the principal railway in Scranton, 
and covers almost the entire city. Steam plant to be of the most 
approved construction, and as complete in all its details as that at 
Richmond. 


Richmond, Va.—The Sprague Company have just received 
an order for the equipment of forty new cars on the old line in 
Richmond, Va., to be completed by the Ist of October. This 
will make the total Richmond equipment eighty cars and about 37 
miles of track, and it is expected that the number of cars will be 
increased to over 100 in the near future. The number of passen- 
gers carried daily averages about 12,000. 


Gas Motive Power.—The growth of the demand for small 
motors cannot be an unknown quantity to the intelligent gas 
manager; nor can he consistently shut his eyes to the compara- 
tively rapid introduction of the new rival to the gas engine—the 
electric motor. In tke cily of Boston, a well-posted informant 
estimates that these motors divert from the gas company the 
sale of 50,000,000 feet annually, an item which even a large com- 
pany can afford to consider,—Lt., Ht, & Pr. 





PERSONALS, 


Mr. W. M, Callender, of the Callender Company, has just 
returned from England, very much improved in health by the 
change, which overwork had forced him to take. 


Mr. Louis J. Magee, who bas been representing the Thom- 
son-Houston Company in Peru, bas just returned home. He re- 
ports the position and outlook there as excellent 

Edison in Engtand.—Mr. Edison had a very pleasant chat 
with his friends at Upper Norwood, near London, last week, He 
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had talked into a phonograph at Orange and then mailed the 
talk tubes over to Colonel Gouraud. 

Mr. Nikola Tesla is receiving some very high compliments 
abroad on his alternate current m tor paper lately read before the 
American Institute of Electrical Engineers. The London Elec- 
trical Engineer says : ** It is too soon and the materials are too 
scanty to enable a definite conclusion to be arrived at, but what- 
ever further information may bring forth there is no mis- 
taking the fact that this paper will mark an era in the progress 
of electrical engineering.” 


MISCELLANEOUS NOTES. 


The Fox Electrical Manufacturing Company of 
Jersey City, N. J., bas been incorporated by H. E. Fox and 
others, with a capital stock of $50,000. 

She Thought the Price was High.—‘‘John, dear, do they 
play baseball by electricity /” ‘‘ Why, of course not. What made 
you think of such a thing‘” ‘Oh, nothing; only I saw in the 














paper that the Boston Baseball Club had paid $20,000 for a bat- 
tery."— Harvard Lampoon. 

The Magnetic Club will give its midsummer dinner and en- 
tertainment at Cliff Cottage Hotel, Fort Wadsworth Station, 
Staten Island, on July 11. Tickets for $1.25 can be obtained 
from Mr. John Brandt, Tr: asurer, at 195 Broadway, up to June 
6. The Club has adopted and is now issuing a pretty badge for 
its members. 

Advice to the Public.—A St. Louis lawyer advises people 
before permitting electric wires to be attached to their houses to 
compel the companies to sign very clear papers acknowledging 
tenantry at will, otherwise they are likely to wake up some 
time and find their property practically beyond their control 
through title by prescription. 

The New York Subway Board.—The electric subway 
commissioners have submitted an appeal to the district attorney 
praying him to indict the different telephene, telegraph and elec 
tric light companies whose suspended wires are a constant menace 
to human life. They also make affidavits before Corporation 
Counsel Henry R. Beekman that the subway is now in perfect 





condition to receive all the electric wir-s which are now above 
ground. Mr. Beekman, it is said, will strongly advise Mayor 
Hewitt to take effective measures against the companies. 


BUSINESS NOTICES. 


Jordan & Gottfried, 208 Canal Street, N. Y., carry a 
complete stock of iron and brass machine and wood screws, bolt 
cap and set screws, taps, dies, files, twist drills, brass and rubber 
tubing, red and sheet copper, brass, German silver, steel and iron 
wire, shafting, tools, etc. 

The Partz Electric Battery Company, of Philadel- 
phia, having found their old quarters at 1,723 Chestnut street 
too small, have leased the large building at 636 Arch street, same 
city. They are now prepared to fill all orders promptly, and in 
addition to their large line of Open Circuit and Gravity and 
Motor Batteries, have a full line of small Motors and Dynamos. 
Send for their price list and catalogue, cr write to them stating 
what you want. 











OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


PATENTS DATED JUNE 26, 1888. 


Re-issue, 10,040. Electro-Magnetic Dental Hammer 
and Plugger ; Philip Helmer, Clinton, Ia. Application 
filed Aug. 30, 1887. Structural details. 


384,958. Galvanic Batteries; Chas. A. Brown and Mar- 
tin M. Clark, Chicago, Il, Assignors to the Western Electric 
Company, of same place. Application filed Feb. 1, 1888. Se- 
cured to the opposite sides of the negative element are two bags, 
containing a mixture of carbon and peroxide of manganese. 


384,962. Electric Railway Signal; Stanley C. C. Currie, 
of London, County of Middlessex, England, Assignor to the 
Currie-Timmis Electric and Railway Company (Limited). Ap- 
plication filed May 10, 1887. An indicator is placed at the 
operating point to show whether the action of the operator or 
switchman has accomplished its proper object. 


385,001. Rheostat; James W. Packard, of New York, 
Application filed May 19, 1888. A rheostat which has two 
independently adjustable contact pieces to afford connection 
between one terminal of the external circuit and the internal 
circuit of the resistance coils. 


385,020. Electric Light System; Bernard E. Sunny, of 
Chicago, Il. Application filed March 5, 1888. For cutting 
out or in any lamp in a system from the central station separate 
circuits are run from the station tothe lamp. These circuits 
control a shunt to the lamp. See illustration. 


385,022. Apparatus for Electric Welding; Elibu 
Thomson, Lynn, Assignor to the Thomson Electric Welding 
Company, of Boston, Mass, Application filed July 25, 1887. 
























885,020. ELectric LIGHT SYSTEM. 


The arrangement of the clamps for holding the pieces to be 
welded. One is movable and serves with other devices to cut 
off the current when it has moved to a certain point due to the 
welding of the pieces. 


385,023. Electric Switch; Patrick J. Tracy, Racine, Wis. 
Application filed March 23, 1887. The object of the invention 
is to provide a switch by means of which it shall be:possible to 
disconnect one or more electric lamps from the circuit-of a given 
generator, and connect the same with another generator with- 
out any perceptible change in the burning of the lamps. Gen- 
erally speaking, the arrangement consists of two electric gen- 
erators, a switch-board supporting the terminal of the generator 
circuits, and a switch arm carrying a bridge for each pair of 
terminals, and also conducting strips which form the terminals 
of a loop circuit containing translating devices, the arrange- 
ment of the parts being such that when one pair of terminals is 
bridged the other pair will be in contact with the conducting 
strips, whereby the loop can be cut out of the circuit of one 

| generator and into that of the otber at will. See illustration. 


385,028. Electrolyte for Galvanic Batteries; B. J. 
Wheelock, of New York, N. Y. Application filed Oct. 28, 
1887. Nitric and sulphuric acids with bichromate of potash 
and sulphate of iron are employed. 


385,084. Electromotive Railway; Granville T. Woods, 

«of Cincinnati, O., Assignor to the Woods Electric Company, of 
same place. Application filed Aug. 23, 1887. In an electric 
railway, an outgoing and incoming conductor constituting a 
closed metallic circuit, the outgoing conductor being divided 
into two branches, and having resistances interposed in opposite 
branches at successive intervals, normally-closed switches con- 
necting the branches at the generator side of the resistances, 
adapted to be opened automaticaily by the passage of the motor 
contacts, and locomotives forming traveliug-ccatact bridges be- 
tween the two branches of the outgoing conductor in the inter- 
vals of such resistances, and operated by the excess of current 
passing from the branch of greater to the branch of lesser resist- 
ance, See illustration, 


(1) 385,039. (2) 385,041. (1) Holder for Incandes- 
cent Lamps and (2) Switch for Electrical Purposes ; 
Wm. A. Carey, of Malden, Mass. Applications filed, respect- 
ively, Aug. 25, 1887, and Sept. 10. 1887. (1) A convenient 
Jamp and shade-bolder combined. (2) A lever moving to and 
from the operator carries a star wheel, the teeth of which 
strike against a spring lever to close the contacts. 


(1) $85,042. (2) 385,043. (1) Marfher’s Recording 


Compass and (2) Electric Alarm Compass; Henry A. 
Chase, Newton and Stoneham, Mass. Applications filed July 





385,023. ELEctrIc SWITCH. 


10, 1885, and Feb. 16, 1885. A circuit controlling device is 
arranged and moved by the neeale of the instrument, and cir- 
cuit terminals are arranged around the compass face. At regu- 
Jar intervals the device is operated and will show ‘by alarm or 
otherwise the position of the needle. ; 


(1) 385,053. (2) 385,054. (3) 385,054, and (4) 385,180. 
Electric Railways; Rudolph M. Hunter, of Philadelphia, 
Pa., Assignor of No. 1 to the Electric Car Company of 
America. Applications filed respectively Oct. 19, 1886; Jan. 
20, 1888; Feb. 24, 1888, and March 15, 1888. (1) The motor is 
on the front platform and the car truck 1s immediately beneath 
it. The motor shaft is vertical and passes through the kin 
bolt so as to allow the truck toturn. See illustration. (2) z 





885,084, ELECTROMOTIVE RAILWAY. 
battery and motor on the car are arranged so that they will | 
automatically couple together when the cells are in pocition. 
A regulating device is also used. (3) Two motors on one car 
with a switch for coupling them either in series or multiple 
with the generator. (4) The cells of the battery are coupled up 
in fixed relation and the motor is given the full strength of the 
battery. Speed and power is varied by coupling up the coiis of 
the motor in different relations. 


385,067. Electric Cut-Out ; Charles G. Perkins, of Hart- 
ford, Conn. Application filed Aug. 27, 1887. The invention 
consists of a block provided with suitable devices for attaching 
and sustaining the main and branch wires, and a removable 
plug carrying a fusible strip. 


(1) 385,068. (2) 385,200. (1) Dynamo-Electric Machin- 
London, England, Assignor to the Electric Car Company of 


America. Applicntions filed respectively March 29, 1 and 
March 22, 1 . (1) The field cores are bolted to polar ex- 





885,053. ELecTrIC RAILWAY. 


tensions. (2) The active material is in the form of hardened cyl- 
inders and the metal of the plate is cast soas to embrace enough 
of their surface to prevent them from slipping out. 


385,095.. Lightning Escape for Wire Fences; Allin 
Cockrell, of Lamar, Mo, Application filed Oct, 21, 1887. Be- 
tween every two posts the wire is stretched back and forth na 
single piece, with both ends grounded, 


$85,097. Electric Railway ; G. Herbert Condict, of })) ila- 
delphia, Pa., Assignor to the Electric Car Company of Amc? .ca, 
of Pennsylvania. Application filed Jan. 16, 1888. A guide- 
way is arranged under the seats. and a movable floor for the 
battery cells moves upon it when proeelie’ by iy power for 


the purpose of withdrawing and rene the ce 


ery and (2) Secondary Battery; Anthony Reckeuzaun, ing 4 circular armature. The field magnet is circular and rests 


385,145. Method of Generating Electricity and 
Purifyin Water. John E. Siebel, Chicago, Ill. Ap- 
plication filed Nov. 7, 1887. The invention consists in 
purifying water to abstract from it an inherent  sub- 
stance having a corroding effect on metal by filtering it 
through divided fibres of iron or steel and rendering 
the iron or steel electro-positive to the said inherent substance, 
by connecting it with an electrode electro-negative to the said 
substance, and in purifying by galvanic action water contain- 
ing an inherent substance oer ing a corroding effect on, and 
utilizing the water so purified and the electricity excited, which 
consists in employing the water as the exciting liquid of an 
electric battery, thereby abstracting the said inherent sub- 
stance, leading off the purified water to the place of its use, 
and condcting off to its place of application the electricity 
generated by the purifying action. , 


385,147. Galvanic Battery; E. E. Starr, Philadelphia, 
Pa., Assignor to the S. S. White Dental Manufacturing Co., of 
same place. Application filed April 25, 1885. A battery 
vessel having a surrounding band or ring at its top, peterpan’ f 
er therewith, and forming an electrical connection wit 
the vessel, 


385,173. System of Electrical Distribution; Thomas A. 
Edison, of Llewellyn Park, N. J. Applicatiom filed Dec. 9, 
1887. In a system of electrical distribution a main circuit 
extending from a central station, two or more branch circuits 
supplied therefrom, a switch for each of said branch circuits, a 
magnet for operating each switch, a circuit from the station 1n- 
cluding all said magnets, a circuit-breaker in the circuit at the 
station, a movable stop for each switch, such stops being situ- 
ated or arranged differently relative to their respective switches, 
a magnet controlling the position of each stup, a circuit from 
the station including all said stop-magnets, and a circuit- breaker 
in said circuit at the station. See illustration. 


385,205. Test System for Multiple Switch-Boards ; 
Cherles E. Scribner, of Chicago, Ill., Assignor to the Western 
Electric Co., of same place. Application filed Dec. 27, 1886. 
By the use of this invention the test keys and the test portion 





585,173. SysTEM OF ELECTRICAL DISTRIBUTION. 


of the line with the test keys on the different boards are dis- 
pensed with. 


385,211. Electrical Pumping Apparatus; Frank J. 
Sprague, New York, N. Y. Application filed June 4, 1887. A 
convenient and effective arrangement of motor for pumping 
purposes. A circular case with a central vertical shaft carry- 


on the bottom of the case. 

(1) 385,214. (2) 385,215. (1) Telegraph Relay and (2) 
Slectric Connector; Frederick Stitzel and Charles Weine- 
del, of Louisville, Ky., Assignors to the American Semaphore 
Company, of same place. Applications filed Feb. 21, 1888. (1) 
The relay is provided with three spring abutments against 
which the armature lever strikes when the magnet pulls. The 
abutments are arranged at different distances from the lever, 
so that they will impinge successively according to the strength 
of the magnet. These abutcments prevent the armature from 
“sticking.” (2) A piece of wire having its ends secured in the 
abutting ends of the rails and passing under the rails. 


385,254. Battery Zinc; John Doyl, of Hoboken, N. J., As- 
signor to himself and C. Coles Dusenbury, of Lake Mahopac, 
N. Y. Application filed March 19, 1888. Plates or strips of 
amalgamated zinc are bolted together forming a single piece. 


385,259. Steering Apparatus for Vessels; Bradley A. 
Fiske, of the ‘United States Navy. Application filed Feb. 4, 
188s. The speed of the motor is regulated by throwing in 
more or less resistance. The lever controlling the resistance is 
geared to a nut moving on a screw on the shaft driven by the 
motor. The nut is cperated by hand, and when it is turned in 
a contrary direction at the same speed asthe shaft it will re- 
maiv stationary with respect to the shaft, and so by altering its 
speed of rotation it may be moved along the shaft and the re- 
sistance regulated accordingly. 


385,308. Electric Battery; Ernest M. Hewett, Newton, 
Assignor to Daniel W. Crosby, trustee, of Boston, Mass. Ap- 
plication filed Nov. 18, 1887, A porous cup composed of in- 
fusorial earth. 


Copies of the specifications and drawings complete of any of 
the patents mentioned in this record—or of any other patents 
issued since 1866—can be had for 25 cents. Give the date and 
number of patent desired, and address Johnston’s Patent 
Agency, Potter Building, N. Y, 
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